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CHAPTER I
INTRODUCTION

Inequality incorporates a number of different concepts, including the
underrepresentation of women and girls in STEM, as well as underrepresentation of
people of color, specifically in non-biological sciences, such as physics, computer
science, and engineering. Additionally, women and people of color are underrepresented
in high power positions and tenured faculty positions. Women and people of color also
endure hiring bias, and a wage gap in relation to white men, even when performing the
same job with the same level of education and experience. These ingrained inequalities
perpetuate the underrepresentation of women and people of color in STEM. (American
Association of University Women 2010; National Academy of Science 2007; National
Science Foundation 2013; The White House 2009).
Gender and racial stereotypes are an important factor in the dropout rate of female
students, and students of color from STEM fields (Cromley 2013). Stereotype bias
increases for non-white students over time and the longer a student experiences
stereotype bias, the more negative impact and worse grades they will receive. These
biases and discrimination play a role in shaping women and people of color’s experiences
in STEM. Although some people will try to argue that the reason for underrepresentation
is that women and people of color are not interested in STEM, research has found that
girls in elementary and middle school do have an interest in STEM, but believe that is it
1

not a viable career choice for them. However, research has also shown that the gender
gaps in participation are not necessarily due to personal choices (Cromley 2013).
There has been a great deal of research done on the underrepresentation of women
in science fields. Although there has been numerous research studies addressing
inequality in science, many of these studies focus on gender inequality and neglect other
forms of discrimination. Although women are still poorly represented in science,
technology, engineering, and mathematics (STEM) fields, despite efforts made over the
years in overcoming barriers, there are other forms of inequality in STEM fields that are
noteworthy. Gender inequality has been one of the big barriers that make it difficult to
recruit women into and retain women in STEM fields. While many policies and programs
have been put into place to address the gender gap in STEM, issues of discrimination
exist in STEM for people of color, people with non-traditional gender identity or gender
expression, and for people who are not heterosexual as well. Institutional barriers are in
place that prevent and discourage members of underrepresented groups from pursuing
careers in STEM fields, therefore it is important to approach underrepresentation in
STEM with a wider focus than gender alone.
The societal implications of this imbalance is of particular interest to sociologists
who study stratification, race, gender, and diversity in general because the
underrepresentation of women and people of color in STEM has many implications for
the future of women and minorities, professionally, and individually, as well in society. A
gender gap, and racial gap in earnings has proven persistent across fields, but is notable
in STEM fields because at all levels of educational attainment, those in STEM jobs earn
11% higher wages compared with their counterparts in non-STEM jobs (Beede et al.
2

2011). This higher pay rate is steady despite race, or ethnicity. Furthermore, STEM
workers are also less likely to experience joblessness than their non-STEM counterparts
(Beede et al. 2011).
Many different programs have been implemented in order to attempt to attract
members of underrepresented groups to STEM fields. In elementary and middle school, a
majority of girls are interested in STEM subjects in school, but many of these same girls
do not see STEM as a viable career choice. This lack of seeing their “possible selves” as
scientists helps perpetuate some of the larger gaps in certain STEM fields such as
computer science (Kelly, Dampier, and Carr 2013).
Institutional barriers, social norms, and environmental factors all contribute to
underrepresentation of women and people of color in STEM, therefore, using an
intersectional lens can help researchers better understand social conditions that lead to
differences of attraction to engineering between women and men (Flower 2013). Race,
class, age, education level, gender, and other characteristics, and the intersections of these
characteristics are subjective, institutional, and structural, therefore, studying these
intersections allows researchers to gain a better understanding of the overall picture than
focusing on one characteristic alone. Intersectionality of gender, race and class effect on
STEM majors should be researched.
Since STEM remains White and male-dominated, programs that focus on
increasing the participation of female and minority students has been of great interest to
organizations, universities, and national agencies. Trends in K-12 and higher education
STEM development, coupled with demographic and workforce trends, point to a serious
challenge not for institutions of education but also for the communities they serve
3

(Flower 2013). Building interest and confidence in STEM among young, female, and
minority students is crucial to addressing underrepresentation at all levels. By the time
children reach adolescence, there is already a significant difference in the level of
participation in science activities, the difficulty of science classes taken, and academic
achievement in science between boys and girls, and whites and minorities (Adamson et
al. 1998). Accordingly, it is necessary to determine how these underrepresented groups
perceive careers in STEM fields. This study addresses this issue by assessing how
individual student traits, including grade level, race and gender affect several outcomes,
including attitudes toward science and science careers, and self-reported perceptions of
competence in science, as these factors should explain student interest or noninterest in
pursuing STEM careers.
Examining how race, gender, and grade level of middle school students affect
students’ desire to pursue STEM degrees in college in order to better understand how
interest in STEM develops is important for increasing minority groups’ representation in
STEM. Studies have found that fewer high school girls than boys say that they want to
declare a college major in science or engineering (DeWelde, Laursen, and Thiry 2007).
Girls who do intend to enter into a STEM major in college are more likely than boys to
change their minds before enrolling in college (Borrego, Padilla, Zhang, Ohland, and
Anderson. 2005). Furthermore, after enrollment in college, women and men who are in
STEM fields show similar persistence, but women STEM majors are less likely to enter
graduate school than men (Shapiro and Sax 2011).
This study seeks to answer the question, “How do the combinations of race,
gender, and grade level affect middle school students’ interest in science?” The study also
4

assesses students’ ideas of the practical relevance of science in everyday life, as well as
students’ self-perceptions of competence in science. In addition, the study examines
students’ interests in pursuing a science career. I draw upon data collected from a survey
distributed by the Bagley College of Engineering at Mississippi State University to 429
fifth and 258 eighth grade students from schools located in East-Central Mississippi.
Students were asked to rate their level of agreement with 33 statements taken from
commonly accepted measuring tools for measuring attitudes towards science including
the Test of Science Related Attitudes 2 (TOSRA 2) (Fraser 1978) and the Views on
Science and Education (VOSE), (Chen 2006) questionnaire.
The sample for this study is of interest, as it if from a portion of Mississippi,
which is considered part of the Deep South region of the United States. The Deep South
region includes the states of Alabama, Georgia, Louisiana, and Mississippi. In this
region, participation in STEM careers has been historically low, with girl’s and some
students of color’s interest in STEM is currently stagnant or declining. The Alliance for
Science & Technology Research in America 2014 STEM Report Cards showed that in
the states considered to be the Deep South, female and racial minority students showed
decreased interest in STEM. Between 2013 and 2014, female and African American
students in Alabama, Georgia, Louisiana, and Mississippi all reported decreased interest
in STEM. (Alliance for Science & Technology Research in America, 2014).
Some researchers argue that since there is continuing success in the fields of
STEM, that the underrepresentation of people of color and women is not an issue.
However, continuing to go along with the status quo has the potential for leaving out
many different scientific viewpoints and potential contributions to STEM as research and
5

technology can be greatly improved by having a greater diversity of scientific ideas and
innovative thinking, and the ability to view a problem and possible solutions from
different standpoints will make scientific explanations and discoveries more informed
(Bleckenstaff 2005). Since there is an argument that the linear pipeline model explaining
underrepresentation in STEM is not the best theoretical model, examining the problem of
underrepresentation in STEM through different standpoints and perspectives is a valuable
theoretical and methodological tool.
Furthermore, using an intersectional lens may provide insights on
underrepresentation in STEM that the pipeline model does not address on its own
because intersections can be seen as influencing the social statuses of people. Any one
category of race, class, gender, or sexuality can influence numerous details and outcomes.
Thus, considering the overlapping of the categories is crucial for getting a more complete
picture of the problem being explored. These multiple statuses overlap and are often
contextual, making them important in many avenues of social science research.
Therefore, empirical examination of intersecting statuses can lead to significantly
different insights into research data than using a strict linear approach such as the pipeline
model.
Taking these intersections into account, I analyzed the sample by race, gender,
grade level, two-way combinations, and three way combinations using logistic regression
models. I expected student grade level, race, gender, and combinations of those variables
to affect students’ interest in becoming a scientist. I also coded a combined race-gender
variable to determine how gender and race intersect. I used a regression analysis to seek
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out intersecting effects of the independent variables and to effectively control for the
variables listed above.
I investigate how age/grade, race, and gender affect middle school students’
interest, perceived competence, and their idea of practical relevance in science. I also
tested for a main effect of grade level to determine how interest in science changes from
fifth grade to eighth grade, as well as investigated combinations between race, gender,
and grade. I tested for significance of different combinations of independent variables.
For the logistic regression analysis, grade, race, gender, race-gender, competence, and
relevance were entered into the regression. This study contributes to the literature by
identifying areas for early interventions and strategies for methods of recruitment and
retention of girls and boys from underrepresented groups. Thus, the goal of this study is
to add to the body of knowledge on this topic by addressing factors leading to the
underrepresentation in STEM that have not been previously studied in the literature, such
as attitudes of middle school students towards science in the Deep South, in this case, in
Mississippi.
Results of analyses suggest that both gender and age/grade level play significant
roles in students’ attitudes about science. Interest in science was lower among girls than
boys, with the lowest interest shown by 8th grade girls. Additionally, the findings of this
study suggest that age, in this case measured by grade level is a significant factor in the
differences in students’ attitudes about science with 8th grade students showing much
less interest and reporting less competence in science than 5th grade students. The results
of this study suggest that age/grade level may be a more significant indicator of declining
interest in science than race or gender. It also indicates that interest in science declines
7

earlier than high school, so earlier interventions may be more effective in increasing
interest in STEM than interventions targeting high school students.
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CHAPTER II
REVIEW OF THE LITERATURE

Introduction
Women and people of color are underrepresented in STEM fields. This
underrepresentation is evident in trends of college major choices, career choices, and
even career attrition for women and people of color in STEM professions. Research
shows that over 50% of women and people of color who initially enter STEM degree
programs will switch to non-STEM fields, or drop out of college completely (Shapiro and
Sax 2011, Bielby 2000). However, within the scientific community, differences in
standpoints and perspectives can be greatly beneficial to the study of science, and a more
diverse workforce is likely to lead to more innovative collaborations and ideas (Bede,
Julian, Langdon, McKittrick, Khan, and Doms 2011). Therefore, it is important to
consider both the causes and consequences of this underrepresentation.
Women scientists face unique, gender-based obstacles as they attempt to obtain a
degree and maintain a career in STEM, such as attitudes of current STEM practitioners
toward women in science, unwelcoming classroom environments, lack of mentorship,
gender biases in hiring practices, uneven career advancement, and maintaining work-life
balance (American Association of University Women 2010; Bede et al. 2011). Scientists
of color face race-based obstacles such as discrimination in hiring practices, uneven
career advancement, and lack of mentorship, and women of color face a “double bind” in
9

which they are faced with both gendered and racial obstacles (Heilman et al. 2004).
Gender inequality is especially pronounced in engineering, physical sciences, and
computer science. Shapiro and Sax (2011) suggest that the primary reason for the
underrepresentation of women in STEM fields is the choice of college major. Recruiting
and retaining more women and minorities in STEM fields will lead to an increase in the
available talent pool, more innovative designs and methods, and will add to creativity,
and competitiveness within the discipline. With a more diverse scientific workforce,
products and services will be built better, designed better, and be more representative of a
variety of consumers (Hill, Corbett, and St. Rose 2010).
Social scientists are interested in diversity in STEM because there are racial and
gender gaps in STEM fields. On a macro level, this imbalance perpetuates social
inequality because STEM professions are typically higher paying jobs, and with white
men predominantly holding these jobs, people of color and women continue to make less
money in lower paying jobs, receive lower pay for the same job, or are not hired at all
(Hill et al. 2010). Despite changes in the roles of women since the 1950s, and the civil
rights movement, societal factors still serve as barriers to entry in to STEM, and push
people of color and women out of STEM fields. Additionally, exploration of how gender
socialization, educational influences, stereotype threat, and workplace environment serve
as barriers to women and people of color entering STEM fields should be addressed.
Theoretical Overview
The dominant theoretical framework of underrepresentation in STEM is the
theoretical framework referred to as the “pipeline”. The pipeline model is a linear
explanation that uses a metaphor of a leaky pipeline to describe how women and people
10

of color drop out of STEM fields at all levels of their education and careers. This model
explains attrition of women and people of color from STEM fields by suggesting that the
rates of persistence in a STEM major is much lower for women and people of color
because there is a problem in the recruitment system or educational process for these
groups of students. This unidentified problem is labeled a leak or problem in the pipeline.
A leak is identified as each point in the process where major attrition occurs. These leaks
occur at many different points and include certain groups not entering the pipeline (low
supply) because of loss of interest during grade school or high school, lack of available
classes in high school, attrition in college (changing major from STEM to non-STEM
field), after graduation (choosing to work in a non-STEM field or go to graduate school
in a non-STEM field), or during a career (career change to non-STEM field).
Numerous research efforts have attempted to look at underrepresentation of
women and other minorities and have concluded that the problem has multiple potential
explanations. These explanations include gender or racial filtering or “leaking” out at
multiple areas of the STEM pipeline, and other barriers to entry and success in STEM
such as gender and racial stereotype threat inaccurate assumptions of gender differences,
explicit bias i.e. sexism and racism, implicit bias, and discriminatory hiring practices
(Seymour 1995; Blickenstaff 2005; Tate and Linn 2005; Shapiro 2011).
Researchers generally agree that cultural and societal standards and stereotypes
cause barriers for women and people of color when they pursue careers outside of those
deemed gender and race appropriate. (Connell 1987; Kimmel 2000). When choosing to
go into male dominated career fields, women are often discriminated against, harassed, or
treated poorly. This treatment not only turns women away from these careers, but also
11

hinders advancement within the profession (Williams 1995; Williams 2000). Despite
changes in the roles of women since the 1950s and the civil rights movement, societal
factors still serve as barriers to entry in to STEM, and push people of color and women
out of STEM fields. Negative stereotypes about girls’ and women’s abilities in math and
science persist despite girls’ and women’s considerable gains in these areas in the last
few decades. Teachers often steer girls into arts and language while they direct boys to
math and science. These actions can affect a student’s perceptions of what they can or
should be and influence how they think they should act, and even what careers they can
or can’t do (Williams 1995; Williams 2000).
Although it is the most popular theoretical framework of underrepresentation in
STEM, the pipeline framework has some limitations. The pipeline framework does not
address barriers such as gender and racial stereotype threat, inaccurate assumptions of
gender differences, explicit bias (i.e. sexism and racism), implicit bias, and
discriminatory hiring practices. One criticism I have of the pipeline framework is that it
works on a supply and demand type model; however, increasing supply or loading the
pipeline up front with women and people of color will not be successful in minimizing
underrepresentation if there are still leaks or high attrition rates between the beginning
and the end. Finding out the underlying causes of attrition and working on how to repair
the structural issues that lead to women and people of color leaving STEM is more
effective than a simple supply and demand model such as the pipeline. However, the
leaky pipeline model continues to be the prevailing theoretical framework explaining
when, how, and why women and people of color leave STEM majors or professions
(Seymour 1995; Blickenstaff 2005; Tate and Linn 2005; Shapiro 2011).
12

Sociological researchers generally agree that cultural and societal standards and
stereotypes cause barriers for women and people of color when they pursue careers
outside of those deemed gender and race appropriate. (Connell 1987; Kimmel 2000).
When choosing to go into male dominated career fields, women are often discriminated
against, harassed, or treated poorly. This treatment not only turns women away from
these careers, but also hinders advancement within the profession (Williams 1995;
Williams 2000). Despite changes in the roles of women since the 1950s and the civil
rights movement, societal factors still serve as barriers to entry in to STEM, and push
people of color and women out of STEM fields. Negative stereotypes about girls’ and
women’s abilities in math and science persist despite girls’ and women’s considerable
gains in these areas in the last few decades. Teachers often steer girls into arts and
language while they direct boys to math and science. These actions can affect a student’s
perceptions of what they can or should be and influence how they think they should act,
and even what careers they can or can’t do (Williams 1995; Williams 2000).
One such research method that examines multiple characteristics is the framework
of intersectionality. Intersectionality is both a theoretical framework and methodology
used for studying "the relationships among multiple dimensions and modalities of social
relationships and subject formations" (McCall 2005). Intersectionality is a concept that
describes how socially constructed categories such as race, class, gender, and sexuality
can interact on many different levels, leading to discrimination and inequality. While the
theory of intersectionality has been utilized many times to attempt to capture ways in
which women of color have been marginalized, it has been rarely used in the research of
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underrepresentation of people of color and women in science, technology, engineering,
and mathematics fields.
Intersectionality was first highlighted by Kimberlé Crenshaw (1989), but the idea
was developed by scholars and activists such as bell hooks (1981), Angela Davis (1981),
and Anna Julia Cooper (1892, 1988), and made popular by scholars such as Patricia Hill
Collins (2000). By using an intersectional approach to examine middle school students’
statuses, and interest in science, I am challenging existing claims about
underrepresentation in STEM by considering how intersections of statuses can influence
the dominant framework addressing underrepresentation in STEM, the pipeline model.
Using an intersectional approach is vital to understanding the effect of exclusion
and discrimination on minority groups in STEM fields. Policies, laws, social,
institutional, and professional networks all work together to either increase or decrease
self-efficacy and confidence, and empower women, and people of color. Research should
focus on multiple statuses and a lens of intersectionality should be utilized in order to see
the effects on racial and ethnic minorities, and women in STEM disciplines. STEM
professionals who experience different statuses due to the intersection of race, gender,
sexual orientation, gender identity, and gender expression should be studied in order to
make appropriate resources and solutions available to them. Intersectional research will
also draw awareness at a national and even a global scale.
The use of intersectionality as both theory and method has been increasing, but it
still has not become a major methodology of sociologists who are not studying
stratification and inequality (Choo and Ferree 2010). Using intersectionality as a method
to investigate the underrepresentation problem will provide insight into issues that cannot
14

be seen when only looking from one standpoint. In order to address the problem of
underrepresentation in STEM, it is important to address the societal and cultural factors
contributing to the low numbers of minorities and women in the STEM fields. To
develop a fully comprehensive overview of the issue being researched, it is crucial to
understand and recognize the many differences that influence an individual’s experience
in school and when choosing a career. Therefore, using an intersectional theoretical
approach is the best way to understand what factors contribute to the underrepresentation
of minorities and women in STEM.
The precise definition of intersectionality varies among researchers; however,
essentially it is viewed as considering each aspect of race, class, gender, and sexuality
that makes a person’s standpoint unique and different. Intersectional theory and
methodology has been defined by some scholars as the study of overlapping systems of
oppression between different marginalized groups, specifically minorities. An
intersectional approach to research specifically examines the overlapping interactions that
lead to marginalization, oppression, or discrimination against groups. The theory of
intersectionality started out as a way to examine the oppression and status of women,
specifically focusing on African American women in particular. Today, sociologists and
other social scientists use intersectionality both as a theory and as a method for
researching all multiple groups of people, and to look at their different intersecting
qualities that affect groups’ membership and outcomes.
While a strong case can be made for why intersectionality enhances the
understanding of stratification, not everyone agrees that it is the best research approach.
Without taking an intersectional approach, it is possible to overlook one aspect or many
15

aspects that influence or contribute to the overall problem being examined. Because of
this, intersectionality is a more useful approach than just looking at individual statuses or
supply and demand. In fact, interventions based on models that use a singular approach
such as the pipeline model instead of an intersectional one can frequently be ineffective
and sometimes even lead to exclusions and conflicts instead of solutions (McCall 2005).
Furthermore, the theory of intersectionality argues that most sociological theory only
looks at a social issue from one sweeping group perspective. Instead of everyone being
categorized into one group, intersectional theory separates groups into individuals with
unique standpoints. Intersectionality focuses on the specific aspects of a standpoint and of
social identity.
Gender and Racial Disparity in STEM Fields
Social scientists are interested in diversity in STEM, because gender and racial
divides in STEM fields are prevalent, with white men dominating most areas of STEM.
The patterns of participation in STEM suggest that a social problem exists at a systemic
level and finding the cause for lack of diversity in STEM would have far-reaching
implications. Whites and Asians are more likely to have a bachelor’s degree in a STEM
field than other ethnic groups (Bede et al. 2011). According to the U.S. Department of
Commerce, Hispanics and non-Hispanic Blacks were the smallest minority group in
STEM jobs. However, these minority groups also have the lowest college graduation
rates and most STEM jobs require a college degree (2011).
According to a United States Department of Commerce report, women hold
almost half of all jobs in the U.S. economy, yet at the same time, they hold less than 25
percent of all STEM jobs (Bede et al. 2011). This percentage has remained consistent for
16

the past decade. Women college graduates, who hold degrees in STEM fields, are not as
likely to have a job in STEM as men with the same degree (Bede et al. 2011).
Furthermore, these same women with STEM degrees generally work in healthcare or
education careers, remaining concentrated in just a handful of areas (Bede et al. 2011).
Many women with STEM degrees work in educational institutions. Women in these
teaching positions have lower salaries and less prestige (DeWelde, Laursen, and Thiry
2007). It would seem that the participation of women in STEM through the field of
education do not contribute to increasing diversity in STEM overall, because women
remain relegated to just a few, low paying fields while their male counterparts pursue
careers that are more lucrative.
Over the past four decades, the percentage of women and people of color
receiving degrees in STEM has increased. For every STEM field except computer
science, the trend is upward (NSF 2013). Although generally women have increased their
share of STEM degrees overall, clearly women’s representation varies by field.
Occupational segregation, or the uneven distribution of people based upon certain
characteristics such as race and gender accounts for the majority of the gaps in pay.
Although women still earn less than men earn in science and engineering fields, the more
women have access to jobs in these fields (many of which remain predominantly male),
the greater the likelihood that the gender pay gap will shrink as occupational segregation
decreases (NSF 2013).
Women are not applying for and competing for the same jobs as men after
graduating with a STEM degree (Bede et al. 2011). Even when women do enter the same
jobs as men, they experience a gap in pay (DeWelde et al. 2007). According to the U.S.
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Department of Commerce, in 2009 there were 2.5 million women in the workforce with
college degrees in a STEM field, compared with 6.7 million men (Bede et al. 2011),
attributing this gender gap to socialized gender stereotypes, as well as a lack of women
role models in STEM fields (Bede et al. 2011). The lack of women as STEM role models
may even further perpetuate the problem. Another possible reason for the gender
imbalance is that STEM careers may be less accommodating to individuals raising
families (Bede et al. 2011). Existing or potential work-family balance issues pose very
real problems to women in particular, and may offer another explanation as to why some
women may choose a career path other than one in a STEM profession.
Women are continually underrepresented in most STEM fields, however, certain
STEM fields have a larger gap than others, and underrepresentation is particularly
pronounced in fields such as physics, computer science, and engineering. STEM jobs in
industry also tend to have higher salaries after graduation, even compared to similar
STEM jobs in government or education, and more women and people of color end up in
the lower paying sectors while more white men end up taking industry positions (Hill,
Corbett, and St. Rose 2010). Increasing women and people of color’s participation across
specific STEM fields, where they are most underrepresented could possibly help degrease
the wage gap as well.
Researchers have offered various explanations as to why women and people of
color drop out of STEM majors and professions. Early on in adolescence, they may
choose to model gender norms and roles that they perceive as correct which may lead to
girls and minorities not focusing on STEM fields or even considering STEM fields as
viable options for their careers. Later in college, many women and minorities leave
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STEM majors due to an unwelcoming academic community (Dickie et al. 2006). A large
body of literature has identified numerous challenges for women faculty members,
including lack of professional development and mentoring, both unconscious and overt
biases, gendered socialization, and work-family balance (Beddeos et al. 2013). Evidence
suggests that women are treated differently than the men in their cohorts, and thus
classrooms can feel unwelcoming. Lack of role models and mentors in the academy is
another explanation for the lack of women and minorities in STEM (Lockwood 2006).
Another reason for the high attrition rate of women and minorities is lack of
encouragement in school. Women specifically cite lack of encouragement, support, and
difficulties with assignments as reasons for leaving these majors (Seymore 1995; Jessup,
Sumner, and Barker 2005). Women in male dominated fields are seen as less competent
than their male counterparts. Successful women and women who have proven their
competence in the field are seen as less “likeable” (Heilman et al. 2004). Being seen as
either less competent or less likable can affect relationships with peers, evaluations, and
recommendations for promotion and salary increases. Despite attention and efforts,
significant change in the numbers of women and people of color in STEM fields has not
occurred. Underrepresentation persists despite the large amount of time, energy, and
money spent on increasing these numbers (Beddeos et al. 2013).
Moss-Racusin et al. (2012) addresses yet another explanation for a gender and
pay gap in STEM fields. They found that administrators and faculty show bias toward
male students, and in some cases even create what women perceive to be hostility in their
chosen field, whether or not that perceived hostility is intention or unintentional on the
part of their male colleagues. In the study, science faculty members rated job applicants
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as to who they felt best fit the job. They rated the applicant assigned a masculine name as
more competent and more likely to be hired than the identical application assigned a
feminine name. The participants were also more likely to pay the man thousands more
dollars than the woman with the same credentials, as well as more likely to be willing to
provide mentoring to male workers (Moss-Racusin et al. 2012).
People’s abilities, life chances, skills, and interests are largely influenced by
social and cultural influences. In order to evaluate the outcomes and experiences of an
individual, using a framework of intersectionality can give more information than looking
only at the single effects of age, gender, and race. Thus, we must observe the entire
context of a person’s situation – including multiple factors of his or her life in order to
have a more complete look at how gender, age, and race jointly influence a student’s
interest in science. We live within complex interpersonal networks and diverse cultural
frameworks that strongly influence all aspects of our lives. Patricia Hill Collins (2000)
calls this interpersonal and cultural framework a “matrix of domination” in which
attention must be given to the context of the situation as well as a person’s experiences
that affect development, behavior, opportunities, and choices. These experiences are
interconnected and are based on social attributes such as gender, race, ethnicity, socioeconomic status, sexuality, age, and other characteristics shared by human being in
society. Hill Collins (2000) says that inside of this matrix of domination; both oppression
and privilege are distributed based on the combinations of statuses held by individuals.
As researchers seek to get the best overall picture of statuses and societal
overviews of groups, it is also important to realize that it is impossible to be exhaustive in
any methodological approach. The theory and methodology of intersectionality offers a
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better alternative to more linear models such as the pipeline model which assumes that
everyone enters the pipeline as equals, however by taking an intersectional approach and
examining multiple overlapping statuses, differences in status and opportunities of people
are apparent.
By examining the influences of multiple statuses, researchers have more
opportunity to improve upon the pipeline model and determine ways in which these
statuses affect one another and interact with other statuses to perpetuate oppression and
discrimination. If a person experiences discrimination based on multiple statuses, it can
make it even less likely for that person to enter and remain in a STEM profession. With
regard to STEM, race, class, and gender all play an important role in shaping the way a
person perceives science both socially and personally. Different intersecting oppressions
such as racism and sexism can have significant impact on a person’s decision to choose a
college major in science, technology, engineering, or mathematics (Espinosa 2011). For
example, a poor woman of color does not have the same opportunity for educational
attainment as a middle class white woman. Other aspects of class, race, gender, age,
marital status, parental status, and sexuality all work together to create intersecting points
which affect a person’s ability to enter, pursue, or remain in a STEM degree field or
career.
STEM and Higher Education
Universities and institutions of higher learning deal with numerous issues
regarding the successful recruitment and enrollment of quality students. Recruiting more
diverse students into STEM fields depends on the makeup of the available student
applicant pool, as well as specific demographic characteristics. That is, applicants with
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both interest and ability must be available. While ability is not necessarily lacking in
women and people of color, interest may be. To attempt to remedy this, particular
attention has been paid to finding effective methods of recruitment of women and
minorities into STEM at the high school and college level. After successful recruitment,
many schools then focus on implementing programs aimed at retaining women and
minorities in STEM majors (Springer et al. 1999; Stake and Nickens 2005).
Recruiting women in general to STEM careers is challenging, but a particular
barrier is the recruitment of minority women. There is a decline in the representation of
people of color and women in computer science jobs, and it has been declining over the
past decade. The decline in the workforce matches the decline in university majors
(Ashcraft and Blithe, 2009). A great deal of research focuses primarily on finding reasons
for attrition and increasing diversity in STEM at the college and professional levels (Cech
et al. 2011; Fox 2011; Shapiro and Sax 2011; Griffith 2010; Sonnert et al. 2007; Brown,
Morning, and Watkins 2004; Correll 2004; England 2005; Gilbert and Calvert 2003;
Jacobs, and Becker 1997; Seymour 1995). I will explore these concepts such as lack of
confidence in one’s own ability, to concerns about work-life balance and family conflicts,
as well as how societal influences, class climate, and peers attitudes influence
individuals’ decisions to enter and stay in a STEM field in the following sections. Cech et
al. (2011) examined how low confidence levels contribute to the lack of women in STEM
fields. The authors argue that men dominate STEM fields because men have a higher
confidence level (regardless of actual ability) and they will remain in these fields while
women either do not enter them or do not remain in them (Cech et al. 2011). Correll
(2004) argues that cultural beliefs about gender that tend to place men in a higher place in
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society over women, give men a higher status in society than women. She notes that the
differences between men and women create a double standard. This double standard
creates characteristics that affect attitudes about performance, and biases the way women
and men rate their own competency in their career tasks and expectations (Correll 2004).
Cultural beliefs about gender include expectations that men are better at
performing certain tasks than women such as mechanical tasks and women are better at
other types of tasks such as nurturing. This stereotyping plays a role in what careers
women and men choose to pursue (Correll 2004). She found that when told that men and
women are the same as one another at performing the tasks necessary to do their job
competently, it will positively affect the perception of competency. She also found that
when the men and women perform differently when they are told that they are different
from one another at performing the tasks necessary to do their job competently it
negatively contributed to the perception of competence level at the task performance.
(Correll 2004). Thus, individual stereotypes about gender expectations and gender roles,
as well as socially constructed ideas of feminine and masculine traits affect perception of
ability as well as influence college majors, career choices, and even implant ideas that
lead to self-fulfilling prophecies of social identity and ability.
Shapiro and Sax (2011) look at factors that contribute to the selection and
persistence in STEM majors. Shapiro and Sax (2011) find that even with a government
led effort in the United States to recruit and retain girls into STEM fields, not enough
women and minorities pursue STEM majors, and even fewer actually complete a STEM
degree. Shapiro and Sax (2011) found that this is due to women’s’ perception of a lack of
support, having too few mentors, and the influences of social and cultural norms outside
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of the classroom. All of these factors affect the decision not to enter or to drop out of
STEM majors (Shapiro and Sax 2011). They suggest that better preparing students in
high school in science and mathematics will help encourage more young people to enter
into and stay in STEM majors. They also argue the culture of STEM fields in higher
education must change in order to recruit and retain women into these majors, and that
combinations with teachers and faculty make a difference in retention and attrition rates.
Lastly, the authors suggest that peer encouragement and participation might help in
retention rates (Shapiro and Sax 2011). The authors found that women lack selfconfidence, they do not feel like they belong in STEM majors, and that they have
different family influences and expectations that lead to them choosing non-STEM
majors (Shapiro and Sax 2011).
Sonnert, Fox, and Adkins (2007) use a longitudinal approach to examine women
in STEM fields during the period from 1984-2000. The authors examine the percentage
of women in undergraduate STEM majors, and among degree recipients, the number of
women faculty in the students’ major, as well as the type of institution the student attends
(teaching or research). They found that, over the time, women’s results have risen.
Effects of discipline and department were more significant than institution. They found a
correlation between number of women faculty and number of women in STEM majors.
They conclude that having mentors in the department and adding women faculty will
help in recruitment and retention of women in STEM majors (Sonnert, Fox, and Adkins
2007).
Of all the people who have obtained STEM degrees, fewer than three out of ten
Hispanics, African Americans and members of all other subordinate groups have STEM
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jobs, around 29% compared with approximately 34% of non‐Hispanic Whites and about
49% of Asians (Beede 2011). In addition to having the least number of jobs in science,
technology, engineering, and mathematics, people of color also have the lowest college
graduation rates and since most STEM jobs require a college degree, it makes sense that
fewer people of color would have a career in STEM. Issues such as poverty, quality of
secondary education, institutional racism, and lack of resources to enter or access to
higher education are all possible reasons that influence who choose to go into and remain
in STEM fields. However, regardless of the reasons for the inequality in STEM, this
imbalance leads to pronounced inequality and decreased diversity in all levels of STEM
fields. Gender differences in the choice of college major are evident across many
different studies. Female college freshmen are less likely than males to say that they plan
to major in a STEM field. Researchers at the Higher Education Research Institute found
that 29 percent of freshmen male college students planned to declare a STEM major,
compared to only 15 percent of freshmen females (Higher Education Research Institute
2007). In engineering and computer science, women still represent less than 20 percent of
the workforce (National Science Foundation 2008).
Regarding women faculty, Fox (2001) states that women in academic science
fields have survived the self-selection and barriers that others face in order to move
through the pipeline into scientific fields, however they face institutional barriers and
power hierarchies that limit their ability to be as successful as men in the same fields. Fox
(2001) states that for each scientific field except psychology women are lower in number
in the rank of full professor than men. She argues that this is in spite of the fact that the
number of women receiving graduate degrees in science has increased over the past ten
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years because women in academic science fields are less likely than men to report being
taken seriously by superiors, and that they are less comfortable speaking in research
group meetings.
Renzulli, Reynolds, Kelly, and Grant (2013) discuss wage disparities in higher
education faculty in several disciplines including STEM and find that there is a gender
based pay gap for college and university faculty. They found that the difference in salary
was mainly the result of women and men being disseminated into different locations and
ranks where pay scales differ. They found that women are located in academic locations
that pay less than locations where most men are located. The lack of equal or fair pay
may be a factor in women leaving STEM and academia, which leads to the lack of
mentorship that women cite as a reason for changing their college major from a STEM to
a non-STEM field.
Kelly and Grant (2012) found that the prevalence of gender wage gaps in
academic work is linked to marital status, motherhood, and fatherhood status. They say
that the effects of marriage, children, and gender affect faculty salaries in science,
engineering, and mathematics (SEM) and in non-SEM fields. Their results showed that
there is a fatherhood pay premium and a motherhood pay penalty; however, single
women without children suffered the largest gap in pay. Since men do not have the
gender role stereotypes associated with taking care of children, they do not face the same
problems of work life balance in their careers as a result of becoming a parent. Mothers
are expected to be the primary caretakers of children, and since they also physically carry
the child before birth, may have to take more time off due to health concerns. Worries
about work life balance may also be a contributing factor to attrition from STEM fields
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into non-STEM fields, or for women who are in a STEM career leaving STEM for a
different career due to the expectations that women be the caregivers of children and be
available to meet their needs at any given time, and a workplace that is not as
accommodating or flexible to be able to take the time off if needed.
These efforts at finding answers to the gap and inequality in STEM by looking at
higher education are adequate and necessary attempts. However, research findings
suggest that promoting STEM interest in women and minorities at an even earlier age is
an important determinant of interest in STEM later (O'Callaghan and Jerger 2006;
Halpern et al. 2007; Stake and Nickens 2005). Many students who begin college with an
interest in majoring in a STEM field end up dropping out of the program before attaining
a degree, but many students lose interest in STEM before high school. Furthermore,
women and students of color are less likely to declare a college major in a STEM field;
however, if they do so, they are more likely to change their major to something different
before graduation (Griffith 2010).
Policy and Programming to Recruit Women and Minorities into STEM
Despite acknowledgement of gender and racial inequalities and the importance of
diversity in STEM fields by researchers, governmental organizations, and industry,
efforts to close the gap by recruiting and retaining women and minority students are often
slow and sometimes ineffective. This perpetuates the gender and racial imbalance in
STEM fields causing underrepresentation to remain an ongoing problem (Campbell et al.
2002; Espinosa 2011; Syed and Martin 2011; Griffith 2010; Brotman and Moore 2008;
Scantlebury and Baker 2007; Fadigan and Hammrich 2004; Herzig 2004; Gilbert and
Calvert 2003; Brickhouse 2001; AAUW 1998).
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Although social scientists, educators, activists, and policy makers have made
great efforts to recruit and retain more women and minorities into undergraduate degree
programs in the STEM fields, through programs such as camps for girls, active recruiting,
outreach, mentoring programs, organizations for girls and people of color interested in
STEM, pairing girls with women faculty and scientists, and students of color with faculty
and scientists of color, and emphasizing the financial aspects of careers in STEM fields,
and attempts at making the classroom environment more welcoming and accepting of
women and students of color beginning as early as elementary school, and continuing
throughout high school and postsecondary education, women and people of color remain
greatly outnumbered in these undergraduate degree areas (Espinosa 2011; Shapiro and
Sax 2011). Black women demonstrate even lower rates of entering and attaining
undergraduate degrees and careers in STEM fields as compared to white and Asian
women (Espinosa 2011; Shapiro and Sax 2011). Until the underlying issues that create
barriers to entering STEM that have been discussed previously, such as gender and racial
stereotype threat, inaccurate assumptions of gender differences, explicit bias i.e. sexism
and racism, implicit bias, and discriminatory hiring practices are addressed, no amount of
policy or programming will work to decrease the issue of underrepresentation in STEM
fields.
Promoting STEM at Earlier Ages
Given the drop in participation and achievement in science among girls and
minorities by late adolescence it is imperative that recruitment of and fostering interest in
the sciences begin early on and continue through adolescence (Adamson, Foster, Roark,
and Reed 1998). During grade school and middle school, students are still developing
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their identities and interests, and inequality may begin as gender norms shape students’
interests. Intervening through mechanisms such as encouraging science fair participation,
instilling confidence in girls in science, encouraging creativity in science classes, and
incorporating women in mentorship roles and as examples of success in STEM may
contribute to the development of interests in science, technology, engineering, and
mathematics, thus moderating the effect of other gender norms on student interest in
STEM. The 2014 Alliance in Science and Technology Report card from Mississippi
shows that the interest in STEM is decreasing among women and people of color, and it
is predicted to decrease even more in the future. It is important to address issues of
underrepresentation by looking at the attitudes of the future labor market, or kids, which
may give insight into when the best time to implement programs to get students engaged
and to gain interest in STEM and recruit into STEM programs is. The possibility of
implementing programs into schools earlier and encouraging students to take STEM
preparatory classes that will help them once they get to college at a younger age is
important as many students have deeply ingrained ideas about STEM before high school,
yet many outreach programs target high school aged students.
In order to improve attitudes of girls toward STEM subjects, several single-gender
programs have been established in the United States. These programs have attempted to
decrease stereotypes, increase confidence in math and science, improve attitudes toward
STEM and participation in STEM, encourage girls to major in STEM in college, and help
see their possible selves as future scientists (Kelly, Dampier and Carr, 2013). Examining
differences in STEM achievement between boys and girls and between different races
and ethnicities may offer the means to predict attrition and identify strategies to increase
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diversity in STEM. Catsambis (1995) compared gender differences in both science
achievements and attitudes between boys and girls in the eighth grade. She found that
both girls and boys were approximately equal in achievement and even that girls were
more likely to enroll in harder classes than boys were. However, girls had less confidence
in their abilities and more negative attitudes about science. Girls also showed less interest
in becoming a scientist (Catsambis 1995). This indicates a need for fostering confidence
in the ability of girls to do science and mathematics, and should include changing
attitudes and debunking myths and stereotypes in society about girls’ ability to do
science.
Fourth grade boys and girls score similarly on science tests (Campbell 2002).
However, by the eighth grade, boys and girls tend to show differing interest in science
with boys gravitating towards computer science and physical sciences while girls show
more interest in the biological and social sciences. Furthermore, twice the number of
boys as compared to girls indicated interest in STEM disciplines by the eighth grade
(Campbell 2002). Girls are less likely than boys to demonstrate interest in choosing a
STEM field as a college major, and minority students are less likely to choose a STEM
field, with black women attaining the lowest percentage of STEM degrees (Campbell
2002). Analyzing racial demographics, there is a gap in achievement between white and
minority students that widens with each grade level; however, the level of interest in
STEM is not different. Despite similar interest levels, minority students were more likely
to change their major from a STEM field to some other degree (Campbell 2002).
Also of note is that girls and boys tend to gravitate to different areas of science at
an early age. (Adamson et al. 1998). This is apparent in the types of science fair projects
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that they tend to do in middle school (Adamson et al. 1998). This gender difference likely
occurs because girls and boys often choose science projects based on their perceived
ideological gender roles. Children are socialized into these gender roles, which create
gendered perspectives and interests based on how they believe people want them to
behave. For example, boys might choose to do a project on automotive engines whereas
girls might do a project on “baby” animals. Adults and peers may also steer children into
conforming to gendered stereotypes that boys are good at science, and girls are not
(Adamson et al. 1998).
In the United States, student attitudes about science begin to develop and
change in the middle school years (Mattern 2002). As these years are an important
turning point for many students, studying children as they enter these years is crucial to
understanding gender and racial differences in attitudes about science, and how those
attitudes affect college major choices. After middle school, girls who take advanced
science classes in high school tend to choose not to pursue science majors in college, and
the numbers continue to decline even further when looking at the obtainment of graduate
degrees(May 2003; DeWelde, Laursen, and Thiry 2011). Some scholars (i.e., George
2007; Tiedemann 2000) have noted that these differences in interest may be socialized by
parents, teachers, peers, and communities who are steering girls into more traditionally
feminine roles while directing boys into masculine roles.
STEM-related interests and aspirations decrease for girls and minority
adolescents early on in their school careers. In elementary school, many girls have
positive attitudes toward science. In a press release, the National Science Foundation
(NSF 2007) cited a study of fourth graders showed that 66 percent of girls and 68 percent
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of boys reported liking science. However, they say that something starts happening in
elementary school. “By second grade, when students (both boys and girls) are asked to
draw a scientist, most portray a white male in a lab coat. The drawings usually show an
isolated person with a beaker or test tube. Any women scientists they draw look severe
and not very happy.” (NSF 2007 p.1) The persistence of stereotypes discourages girls,
and by eighth grade, boys are much more interested in STEM than girls. Attrition of girls
and women continues throughout high school, college, postgraduate, and even after they
have entered the work force. Starting in middle school, both girls and boys lose interest in
science, but more girls than boys show a loss of interest. Steering by teachers, persistent
stereotypes, media influence, and other societal pressures push girls to pursue areas other
than science.
Girls report less confidence in their math and science abilities than boys as early
as Grades 5 and 6. They leave the STEM pipeline in early to middle adolescence, which
is well before they fully comprehend the implications of their choice not to pursue a
science discipline. In elementary and middle school, a majority of girls are interested in
STEM subjects in school, but many of these same girls do not see STEM as a viable
career choice. This lack of confidence in science leads to the vision that their “possible
selves” cannot be a successful STEM professional (Kelly, Dampier, and Carr 2013).
Furthermore, girls with the highest math and science ability who do decide to go into a
STEM field often choose science fields with the highest female representation such as
biology, or health related fields. Adolescents who experience STEM-related
discrimination or stereotyping early in their schooling may question their own abilities or
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compatibility with STEM study and may become reluctant to pursue STEM (Grossman
and Porche 2013).
Generally, STEM-related interests and aspirations decrease for girls and minority
adolescents, and girls report less confidence in their math and science abilities than boys
as early as 5th and 6th grades (Grossman and Porche 2013). Girls with the highest math
ability often choose to pursue science fields with the highest female representation such
as health occupations or biological sciences. Black and Hispanic students may not have
access to advanced high school courses needed for success in college STEM courses and
therefore, they may choose not to take advanced STEM courses. Because adolescents
tend to internalize societal representations of different groups which shape their
understanding of who individuals can be and what they can achieve, those who
experience STEM-related discrimination or stereotyping may question their own abilities
or compatibility with STEM which in turn causes them to be reluctant to pursue a STEM
career (Grossman and Porche 2013).
Girls’ and students of color’s lower interest in STEM may be explained by
implicit and explicit social stereotypes and beliefs about whether it is appropriate for girls
or students of color to pursue science and math careers. Girls often believe that they have
to be significantly better than average to pursue these fields, and students of color are
often steered away or lack the resources in school to be able to see themselves in such
prestigious positions. A change in social attitudes and beliefs about what careers are
suitable for women and people of color could affect the decision to major in (Correll
2004). In addition, in order to increase participation in STEM, there has to be successful
ways to improve attitudes of girls toward STEM subjects, decrease stereotypes, increase
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confidence in math and science, improve attitudes toward STEM and participation in
STEM, encourage girls to major in STEM in college, introduce women role models and
mentors, so that girls are better able to see their possible selves as future scientists. Many
efforts that address underrepresentation in STEM fields target high school girls. Kelly,
Dampier, and Carr (2013) found that girls are not well informed about specific job skills.
They found that girls did not have a good idea about what a computing career required.
They also found that girls need women role models and mentors in order to form an
identity as possible computing professionals (Kelly, Dampier, and Carr 2013),
Moving from middle school to high school, girls who take advanced science
classes in high school tend to choose not to pursue science majors in college, and the
numbers continue to decline even further when looking at the obtainment of graduate
degrees (DeWelde et al. 2011). By the time children reach adolescence, there is already a
significant difference in the level of participation in science activities, the difficulty of
science classes taken, and academic achievement in science (Adamson et al. 1998). In
addition, African American and Hispanic students may not have access to the advanced
high school courses needed for success in college STEM courses. The lack of resources
in high school may make them choose not to take advanced STEM courses later on
(Grossman and Porche 2013).
A 2013 mixed-methods study done by Grossman, and Porche examined urban
adolescents’ perceptions of gender and racial/ethnic barriers to STEM success, and
looked at meaning-making and coping strategies regarding these experiences. The sample
included surveys from 1024 high school-aged students and in depth interviews from 53
students. Grossman and Porche (2013) reported that logistic regression analysis showed
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that higher interest in science as a career significantly predicted perceived support for
girls and women in science, however, an analysis of interviews showed that there were
recurring themes of micro-aggressions, and responses to micro-aggressions, as well as
gender-based and race-based support. They also reported that perceptions of barriers
varied among women, but that women were generally optimistic about overcoming
barriers and obstacles (Grossman and Porche 2013). Additionally, when compared to
white boys, STEM-related interests and aspirations decrease for girls and adolescents of
color. Girls report feeling lower confidence in their math and science abilities as early as
fifth and sixth grade. This decrease in self-perceived competence can lead girls to leave
the STEM pipeline as early as middle adolescence. At this age, girls are not likely to
understand the implications of their choices. Even girls with the highest scores on math
ability exams who do decide to go down a STEM pathway tend to choose to go into
science fields with the highest percentage of female representation, such as Biology or
health related occupations (Grossman and Porche 2013). Looking at racial minorities,
black and Hispanic students may live in areas where they do not have access to more
advanced high school courses needed for success in college STEM courses. These limited
educational opportunities may lead them to not take STEM courses in college.
Since adolescents often internalize societal stereotypes of different groups which
shape their understanding of what different individuals can and cannot be and what they
can achieve, sometimes referred to as stereotype threat. Adolescents who experience
discrimination or stereotyping related to their ability in science, technology, engineering,
or mathematics may question their abilities or to study STEM fields, which may lead to
reluctance to pursue a STEM career (Grossman and Porche 2013).
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Summary
In summary, it seems several issues cause the gender and minority gaps in STEM.
First, in middle school, girls are inclined to model specified gender roles, which
perpetuate the myth that girls are bad in math and science. Additionally, fewer women
than men choose STEM majors in college and a lower percentage of minority students
attain a college degree and few of the successful graduates get that degree in a STEM
field. Furthermore, fewer women who do attain a degree in a STEM field remain in a
STEM career after graduation, possibly because of unfriendly workplace environments
that do not cater to the unique needs of women and help them maintain a fair work-life
balance. In addition, women and minorities who enter into STEM fields face a wage gap
and earl lower wages than their white male co-workers and discriminatory hiring
practices. However, it does not necessarily have to be that way, girls and women as
young as elementary and middle school can be encouraged to do science, and gain
confidence in their ability to be successful at it. This may inspire them to pursue STEM
majors in college and STEM careers after graduating. Minorities can also be encouraged,
and supported in aspirations to pursue a STEM degree.
Feminine and masculine roles and the stereotypes that persist about boys being
naturally able to do well in science and math, and girls being naturally better in language
and reading are touted by society as biologically driven gender differences. However,
these are socially constructed gender expectations that lead to the division of genders into
different professional career paths by self-selection. In order to diversify STEM fields,
girls and minorities must be recruited and retained in STEM. The societal gender myths
that continue to influence children in the classroom and on the playground should be
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dispelled. Encouraging more girls and minorities into the STEM professions will require
time and a change in attitudes. Through this, STEM fields will be diversified and the
addition of capable, qualified workers in science, technology, engineering, and
mathematics in the workforce will add to the competitiveness of the U.S. on a global
scale of new technologies and innovations.
Uncovering the causes of a lack of interest early on is key to success in filling the
gap in women and people of color in STEM. Beginning to implement and promote
programs in middle school that do not emphasize the difference in gender and science
ability, rather foster interest and instill confidence in women and students of color is
likely a better approach to recruiting and retaining representatives of these groups in
STEM. By the time a student has entered college, the chance that they have already
chosen a college major goes up significantly, and the numbers of students who transfer
out of a non-STEM major into a STEM major are minimal. Therefore, it is important to
reach a student at the critical point before they choose a college major and give them the
information needed to make an informed decision about whether a career in STEM will
be right for them by asking whether race, grade, gender, and combinations of race, grade,
and gender affect middle school students’ interest in science, self-perception of
competence in science, and/or ideas about the relevance of science?

37

CHAPTER III
DATA AND METHODS

Using the preceding literature as a foundation, this study seeks to address the
problem of underrepresentation in STEM. It is crucial to encourage interest in STEM at
early ages, and not wait until high school or college when ideas about gender roles and
personal competency in the sciences are already well formed and choices of careers and
college majors are potentially already formed. In addition, it is necessary to determine
how underrepresented groups can be directed into STEM fields and, once these students
enter a STEM degree track, how they can be retained in the field. I argue that the pipeline
model’s method of overloading the beginning of the path to a STEM career with as many
women and people of color as possible is not an adequate approach to increasing
diversity in STEM fields. I also argue that attempting to find and address the underlying
causes of attrition of women and people of color, Furthermore, assessing a timeframe
where loss of interest in STEM occurs and addressing the issues which lead to the loss of
interest is a more productive approach and will be more successful in fostering interest
and preventing attrition of underrepresented groups in STEM.
Analytical Procedure
First, descriptive statistics are provided for the dependent and independent
variables. Binary logistic regression was used to analyze the effects of race, gender, and
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grade and combinations of race plus gender, race plus grade, grade plus gender, and race
plus gender plus grade. Binary logistic regressions were completed for each of three
measures of dimensions of perceptions of science: interest, relevance, and perceived
competence. Each of these dimensions were measured from questions which were pulled
from existing survey data.
Nine questions were chosen to be dependent variables based on the applicability
to the three dimensions that are being measured for this study. There were three questions
measuring interest. These were, “I would like to be a scientist.”, “A job as a scientist
would be boring”, and “I would like a job that doesn’t use science”. There were three
questions measuring relevance. These were, “It is important to me to understand the work
I do in science.”, “Science can help make the world a better place in the future.”, and
“Science lessons are a waste of time.” Finally there were three questions measuring
competence. These were, “Scientific research would be too hard for me.”, and “No matter
how hard I try I cannot understand science.”, and “It makes me nervous to even think
about doing science.”
For each dependent variable five models are presented. Model 1 includes the full
aggregate independent variables, Model 2 includes the race aggregate, gender and grade
combination independent variables, Model 3 includes the gender aggregate, race and
grade combination independent variables, Model 4 includes grade aggregate, race and
gender combination independent variables, and Model 5 includes race, gender, and grade
combination independent variables.
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Research Questions
In order to find ways that work to foster interest and confidence in middle school
students, which is crucial for advancement of women and people of color in STEM, this
study attempts to answer the following research questions:


How does race, grade, gender, and combinations of race, grade, and gender affect
middle school students’ interest in science?



How does race, grade, gender, and combinations of race, grade, and gender affect
students’ attitudes about the relevance of science?



How does race, grade, gender, and combinations of race, grade, and gender affect a
student’s self-perception of competence in science?
In addition, this study may provide valuable insight into different attitudes of

middle school students regarding science, technology, engineering, and mathematics that
could be used to improve or develop policies and programming to address the issue of
underrepresentation of women and people of color in STEM.
Description of Data
Data for this study is derived from survey data collected by the Bagley College of
Engineering at Mississippi State University. The survey was distributed to 718 middle
school students in 10 counties in rural central Mississippi in 2010. The dataset consists of
demographic information and 33 questions regarding attitudes about science with
answers in the form of a 1-5 Likert scale from Strongly Disagree to Strongly Agree.
Questions on the survey were derived from widely used surveys used for assessing
attitudes about science including the Test of Science Related Attitudes 2, (TOSRA2)
(Frasier 1981), the Views on Science and Education, (VOSE), (Chen 2006) and several
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questions which were formulated by the original researchers. This specific data set was
used because it is unique as it was collected in the rural south, specifically Mississippi
and includes student’s opinions of science at an age where they are formulating their
perceptions of science (5th and 8th grade).
Sample
A sample of 719 students, 429 in fifth grade, and 289 in eighth grade from rural
schools in located in East-Central Mississippi was surveyed. The schools were located in
the 10 counties covered by the Region V Science Fair impact area, which are schools in
Attala, Choctaw, Clay, Lowndes, Montgomery, Neshoba, Noxubee, Oktibbeha, Webster,
and Winston Counties in Mississippi (See Figure 1). The sex breakdown of the sample is
as follows: 352 females and 367 males consisting of 226 5th grade males, 138 8th grade
males, 200 5th grade females, and 151 8th grade females. The racial/ethnic breakdown of
the sample is as follows: 354 white, 312 black, and 50 other race consisting of 222 5th
grade white students, 253 5th grade non-white students, 131 8th grade white students, and
158 8th grade nonwhite students.
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Figure 1

Counties containing schools that were surveyed

Dependent Variables
This study uses several dependent variables to look at attitudes towards science.
Coding was done to indicate which students’ answers were positive towards science or
negative towards science. Nine different dependent variables were used to answer the
research questions. The first set of dependent variables measured interest in science by
analyzing participants’ responses to the statements: “I would like to be a scientist.”, “A
job as a scientist would be boring”, and “I would like a job that doesn’t use science”. The
last two questions were coded to reflect that the students who disagreed with the question
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held positive attitudes towards science. Due to this, the questions were reworded to
reflect the coding for analyses. The new wording of the questions is “A job as a scientist
would not be boring”, and “I would like a job that uses science”.
The second set of dependent variables measure relevance of science and is the
participants’ responses to the statements: “It is important to me to understand the work I
do in science.”, “Science can help make the world a better place in the future.”, and
“Science lessons are a waste of time.” The last question was reverse coded to reflect that
the students who disagreed with the statement held positive attitudes towards science. For
reporting of analyses the last question was reworded to “Science lessons are not a waste
of time.”
The third set of dependent variables measure perceived competence and is the
participants’ responses to the statements: “Scientific research would be too hard for me.”,
and “No matter how hard I try I cannot understand science.”, and “It makes me nervous
to even think about doing science.” These three questions were reverse coded to reflect
that the students who disagreed held positive attitudes towards science. Due to this, the
questions were reworded to reflect the reverse coding for analyses. The new wording of
the questions are “Scientific research would not be too hard for me.”, and “I have no
problem understanding science.”, and “It does not make me nervous to think about doing
science.” For each of the dependent variables, students’ answers that were positive
towards science were coded to 1 and answers that were negative towards science were
coded to 0, students’ answers of “undecided” were coded to 0.
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Independent Variables
Demographic measures of race, gender, and grade level were used as independent
variables. Two categories of race were included in the analyses: white, and nonwhite, as
the number of students claiming some other race was a very small sample with only 50
total students identifying themselves as some other race. Race was dummy coded with
white as the reference category.
Grade level was dichotomized by self-reported grade of the student. Students
were in either 5th or 8th grade at the time of the survey. 5th grade was used as the
reference group. Grade level was also combined with race and gender in order to look for
interaction effects between the variables.
I use the male and female sex categories as a proxy for gender. I used the
biological sex categories of male and female as proxies to measure gender differences
because there is no data on the gender identity of the participants. Gender was dummy
coded into a dichotomous variable with males as the reference category. Missing cases
were dropped from the sample.
Variables for combined race and grade categories: “5th grade nonwhite”, “5th
grade white”, “8th grade nonwhite”, and “8th grade white” were used in order to look for
interaction effects between variables. Variables for combined gender and grade
categories: “5th grade male”, “5th grade female”, “8th grade male”, and “8th grade
female” were used in order to look for interaction effects between variables. Variables for
combined race, grade, and gender categories: “White 5th grade female”, “White 5th
grade male”, “5th grade nonwhite female”, “5th grade nonwhite male” “8th grade white
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female”, “8th grade white male”, “8th grade nonwhite female”, and “8th grade nonwhite
male” were used in order to look for interaction effects between variables.
Data Analysis
Data analysis was done using SPSS 21.0 to manage and code all data. Missing
data was coded to be excluded from the analysis. The sample was analyzed by race, sex
(proxy for gender), grade level (proxy for age), two-way combinations, and three-way
combinations. Fifth grade white males were used as the reference group. Descriptive
statistics and logistic regression analysis were used to seek out interacting effects of the
independent variables. Logistic regression was used to analyze the effects of gender, race,
grade level, and combinations of race+gender, grade+gender, race+grade, and
gender+race+grade. Binary logistic regressions were completed for each of the
independent variables. All of the dependent variables were dichotomized to indicate
whether the student’s answers are negative towards science (0) or positive towards
science (1).
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CHAPTER IV
RESULTS

Binary logistic regression was used to predict the likelihood of a student saying
they would like to be a scientist. Odds ratios (Exp[B]) were used for the interpretations
of the binary logistic regression analyses. Odds ratios were interpreted for each of the
independent variables, race, gender, and grade, and for each of the combinations of
independent variables. For each dependent variable, five models were presented. The first
model shows the full aggregate of the independent variables, the second model shows
race aggregate, gender and grade combination variables, the third model shows gender
aggregate, race and grade combinations, the fourth model shows grade aggregate, race
and gender combinations, and the fifth model shows race, gender, and grade
combinations.
Descriptive Statistics
Descriptive statistics for the independent variables are presented in Table 1.
Descriptive statistics for the dependent variables are presented in Tables 2, 3, and 4. The
total number of respondents analyzed was 720. Several cases were removed from the
sample during analysis due to missing information. To examine the frequency of the
independent variables (see Table 1), the total N, frequency, and percent of sample is
reported for each of the variables. To examine the dependent variables (see Tables 2, 3,
46

and 4 and figures 2, 3, and 4), total N of the sample who answered the question, and the
percent agree is listed for each of the dependent variables. Table 2 shows the three
questions measuring interest. Table 3 shows the three questions measuring relevance, and
Table 4 shows the three questions measuring competence.
With regard to the distribution of the independent variables (see Table 1), gender
was close to evenly distributed within the sample (49 percent male and 51 percent
female). In regards to other independent variables, race was also almost evenly
distributed with whites being about 49 percent and nonwhites being about 51 percent of
the sample. Participants were 60 percent fifth grade and 40 percent eighth grade.
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Table 1

Descriptive Statistics Independent Variables

Measures
Male
Female

N
719
719

Frequency
367
352

% of Sample
51%
49%

White
Nonwhite

716
716

354
362

49%
51%

5th Grade
8th Grade

720
720

429
289

60%
40%

White Male
Nonwhite Male

715
715

186
178

26%
25%

White Female
Nonwhite Female

715
715

168
183

23%
25%

5th Grade Male
5th Grade Female

717
717

228
201

32%
28%

5th Grade White
5th Grade Nonwhite

714
714

222
204

31%
28%

5th Grade White Male
5th Grade Nonwhite Male

713
713

111
115

15%
16%

5th Grade White Female
5th Grade Nonwhite Female

713
713

111
89

15%
12%

8th Grade Male
8th Grade Female

717
717

137
151

19%
21%

8th Grade White
8th Grade Nonwhite

714
714

131
157

18%
22%

8th Grade White Male
8th Grade Nonwhite Male

713
713

74
62

10%
9%

8th Grade White Female
8th Grade Nonwhite Female

713
713

57
94

8%
13%
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The percent of the sample who agreed with each of the questions measuring
interest in science, “A job as a scientist would not be boring.”, “I would like to be a
scientist.”, and “I would like a job that uses science.” can be seen in Table 2. For the first
question measuring interest (see Table 2, and Figure 2), you can see that the percentage
of students who are interested in being a scientist is relatively low overall (25 percent)
with the lowest group being eighth grade white females (5.3 percent). Although many
students say they would not like to be a scientist, the idea that science jobs are boring
does not seem to be the issue (see Table 2, and Figure 3) with 44 percent of students
saying that a science job would not be boring. However, eighth grade white females were
still the lowest group (24.6 percent) to say a job as a scientist would not be boring.
Answers to the third question measuring interest (see Table 2, and Figure 4), “I would
like a job that uses science.” showed overall low interest as well (32 percent), with the
lowest group being fifth grade white females (23.9 percent).
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Table 2

Descriptive Statistics Dependent Variables Measuring Interest
Q1
% Agree
51.0%

N
367

Q2
% Agree
27.2%

N
356

Q3
% Agree
31.5%

Measures
Male

N
365

Female

350

37.7%

351

19.7%

345

33.6%

White

354

46.0%

354

24.6%

343

30.6%

Nonwhite

358

42.5%

361

23.0%

355

34.4%

5th Grade

427

50.6%

428

29.2%

421

30.2%

8th Grade

287

35.2%

289

15.6%

279

36.2%

White Male

186

53.8%

186

29.6%

180

32.8%

Nonwhite Male

176

47.7%

178

25.3%

173

30.1%

White Female

168

37.5%

168

19.0%

163

28.2%

Nonwhite Female

181

37.6%

182

20.3%

181

38.7%

5th Grade Male

227

56.4%

228

32.0%

223

30.5%

5th Grade Female

88

44.0%

200

26.0%

198

29.8%

5th Grade White

222

51.8%

222

30.2%

218

28.4%

5th Grade Nonwhite

202

49.0%

203

28.6%

200

32.0%

5th Grade White Male

111

59.5%

111

34.2%

109

33.0%

5th Grade Nonwhite Male

114

53.5%

115

30.4%

112

27.7%

5th Grade White Female

111

44.1%

111

26.1%

109

23.9%

5th Grade Nonwhite Female

88

43.2%

88

26.1%

88

37.5%

8th Grade Male

136

41.9%

137

19.7%

131

33.6%

8th Grade Female

150

29.3%

151

11.3%

147

38.8%

8th Grade White

131

35.9%

131

15.3%

124

34.7%

8th Grade Nonwhite

155

34.2%

157

15.9%

154

37.7%

8th Grade White Male

74

44.6%

74

23.0%

70

32.9%

8th Grade Nonwhite Male

61

37.7%

62

16.1%

60

35.0%

8th Grade White Female

57

24.6%

367

27.2%

54

37.0%

8th Grade Nonwhite Female
93
32.3%
351
19.7%
93
39.8%
Notes: Q1: “A job as a scientist would not be boring.” Q2: “I would like to be a scientist.” Q3: “I would
like a job that uses science.”
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Figure 2

Percent agree with statement “A job as a scientist would not be boring.”

Figure 3

Percent agree with statement “I would like to be a scientist.”
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Figure 4

Percent agree with the statement “I would like a job that uses science.”

The percent of the sample who agreed with each of the questions measuring
relevance of science in everyday life, “It is important to me to understand the work I do
in science.”, “Science can help make the world a better place in the future.”, and “Science
lessons are not a waste of time.” can be seen in Table 3 and Figures 5, 6, and 7. You can
see that a majority of the students believe that science is relevant to everyday life. For the
first question measuring relevance (see Table 3, and Figure 5), you can see that the
percentage of students who believe that it is important to understand the work they do in
science is fairly high (65 percent) with the lowest group being eighth grade white females
(54.7 percent). A majority of the students also believe that science can help make the
world a better place in the future with 69 percent of students agreeing. However, eighth
grade white females were still the lowest group tied with eighth grade nonwhite males
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(both at 61.7 percent) to agree that science can help make the world a better place in the
future. Answers to the third question measuring relevance “Science lessons are not a
waste of time.” (see Table 3, and Figure 6), showed overall agreement that science
lessons are relevant and important (72 percent), with the lowest group again being eighth
grade white females (60.7 percent).
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Table 3

Descriptive Statistics Dependent Variables Measuring Relevance

Measures
Male

N
356

Q1
% Agree
65.4%

N
360

Q2
% Agree
70.8%

Female

345

64.6%

346

66.8%

349

71.6%

White

346

64.7%

347

68.3%

351

70.7%

Nonwhite

352

65.1%

356

69.4%

358

73.2%

5th Grade

423

70.0%

424

72.4%

426

73.7%

8th Grade

278

57.9%

281

63.7%

285

69.5%

White Male

183

66.1%

183

71.0%

185

71.4%

Nonwhite Male

170

64.1%

174

70.1%

175

73.1%

White Female

163

63.2%

164

65.2%

166

69.9%

Nonwhite Female

181

65.7%

181

68.5%

182

73.1%

5th Grade Male

224

71.9%

225

75.1%

227

73.6%

5th Grade Female

199

67.8%

199

69.3%

199

73.9%

5th Grade White

220

69.5%

220

70.9%

221

72.9%

5th Grade Nonwhite

200

70.0%

201

74.1%

202

74.3%

5th Grade White Male

110

71.8%

110

74.5%

111

71.2%

5th Grade Nonwhite Male

112

71.4%

113

75.2%

114

75.4%

5th Grade White Female

110

67.3%

110

67.3%

110

74.5%

5th Grade Nonwhite Female

88

68.2%

88

72.7%

88

72.7%

8th Grade Male

131

55.0%

133

63.9%

134

70.1%

8th Grade Female

146

60.3%

147

63.3%

150

68.7%

8th Grade White

125

56.8%

201

63.5%

129

66.7%

8th Grade Nonwhite

152

58.6%

154

63.6%

155

71.6%

8th Grade White Male

72

58.3%

72

65.3%

73

71.2%

8th Grade Nonwhite Male

58

50.0%

60

61.7%

60

68.3%

8th Grade White Female

53

54.7%

54

61.7%

56

60.7%

N
363

Q3
% Agree
72.5%

8th Grade Nonwhite Female
93
63.4%
93
64.5%
94
73.4%
Notes: Q1: “It is important to me to understand the work I do in science.”Q2: “Science can help make the
world a better place in the future.” Q3: “Science lessons are not a waste of time.”
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Figure 5

Percent agree with the statement “It is important for me to understand the
work I do in science.”

Figure 6

Percent agree with the statement “Science can help make the world a better
place in the future.”
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Figure 7

Percent agree with the statement “Science lessons are not a waste of time.”

The percent of the sample who agreed with each of the questions measuring
competence, “Scientific research would not be too hard for me.”, “I don’t have a problem
understanding science.” and “It does not make me nervous to think about doing science.”
can be seen in Table 4, and Figures 8, 9, and 10. For the first question measuring
competence, “Scientific research would not be too hard for me.”, you can see that a
around half of the students reported confidence in their ability to do science (48 percent),
with the lowest group being eighth grade white females (40.4 percent). For the second
question measuring competence in science, “I don’t have a problem understanding
science.”, you can see that a majority of the students (67 percent) reported that
understanding science is not an issue for them, with the lowest groups being eighth grade
nonwhite males and eighth grade nonwhite females (both at 57.6 percent). Answers to the
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third question measuring competence “It does not make me nervous to think about doing
science.” can be seen in Table 4, and Figure 10. A majority of students reported that it
does not make them nervous to think about doing science (66 percent), with the lowest
group being eighth grade nonwhite males (50.8 percent).
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Table 4

Descriptive Statistics Dependent Variables Measuring Competence

Measures
Male

N
361

Q1
% Agree
51.0%

N
356

Q2
% Agree
69.1%

Female

350

45.1%

344

64.2%

346

60.4%

White

350

47.4%

344

69.5%

347

69.2%

Nonwhite

358

48.9%

353

64.0%

354

62.4%

5th Grade

423

50.4%

420

70.5%

423

71.4%

8th Grade

287

44.6%

279

61.3%

280

57.5%

White Male

183

49.7%

180

73.3%

183

74.3%

Nonwhite Male

175

52.0%

173

64.2%

172

67.4%

White Female

167

44.9%

164

65.2%

164

63.4%

Nonwhite Female

182

45.6%

179

63.7%

181

57.5%

5th Grade Male

224

55.4%

222

72.1%

224

76.8%

5th Grade Female

199

44.7%

198

68.7%

199

65.3%

5th Grade White

220

48.2%

217

71.9%

220

72.7%

5th Grade Nonwhite

200

53.0%

200

69.0%

200

69.5%

5th Grade White Male

110

49.1%

107

75.7%

110

77.3%

5th Grade Nonwhite Male

112

61.6%

113

68.1%

112

75.9%

5th Grade White Female

110

47.3%

110

68.2%

110

68.2%

5th Grade Nonwhite Female

88

42.0%

87

70.1%

88

61.4%

8th Grade Male

135

43.0%

132

64.4%

132

61.4%

8th Grade Female

151

45.7%

146

58.2%

147

53.7%

8th Grade White

129

45.7%

126

65.1%

126

62.7%

8th Grade Nonwhite

157

43.3%

152

57.9%

153

52.9%

8th Grade White Male

72

50.0%

72

69.4%

72

69.4%

8th Grade Nonwhite Male

62

33.9%

59

57.6%

59

50.8%

8th Grade White Female

57

40.4%

54

59.3%

54

53.7%

N
358

Q3
% Agree
71.2%

8th Grade Nonwhite Female
94
48.9%
92
57.6%
93
53.8%
Notes: Q1: “Scientific research would not be too hard for me.” Q2: “I don’t have a problem understanding
science.” Q3: “It does not make me nervous to think about doing science.”
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Figure 8

Percent agree with the statement “Scientific Research would not be too
hard for me.”

Figure 9

Percent agree with the statement “I don’t have a problem understanding
science.
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Figure 10

Percent agree with the statement “It does not make me nervous to think
about doing science.”

Logistic Regression Analyses
Data was analyzed using binary logistic regression analysis, with individual
answers to questions asking about interest in becoming a scientist, relevance of science to
everyday life, and perceived competence in scientific ability as the dependent variables.
Independent variables include student grade level, race, gender, and combinations of the
independent variables: race plus grade, race plus gender, grade plus gender, and race plus
grade plus gender. Separate logistic regression models for were run for each dimension of
perception of science and each dependent variable for the full sample.
I also performed a post-hoc analysis to determine how the four types of racegender combinations differ between groups. These combinations are white female, white
male, nonwhite female, nonwhite male. I also tested for significance of grade level to
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determine how interest in science changes from fifth grade to eighth grade. I further
investigated of between race, gender, and grade in order to test if general interest in
science in fifth grade is differentially affected according to race and gender.
I tested for significance of different combinations of independent variables:
gender and race; sex and grade; race and grade; and gender, race, and grade on the
dependent variable. I included student’s self-perception of competence to assess
influence of competence on interest in pursuing science as a career. Relevance was
entered into the logistic regression to evaluate whether the more relevant a student
believes science is to them in a practical sense, increases interest in becoming a scientist.
Results of the binary logistic regressions measuring interest are included in Tables 5, 6,
and 7. Results of the binary logistic regressions measuring relevance are included in
Tables 8, 9, and 10. Results of the binary logistic regressions measuring competence are
included in Tables 11, 12, and 13.
Interest
In order to answer the research question “How does race, grade, gender, and
combinations of race, grade, and gender affect middle school students’ interest in
science?” three questions were analyzed. Results of the binary logistic regression for the
first question measuring interest, “A job as a scientist would not be boring.” are found in
Table 5, results of the binary logistic regression for the second question measuring
interest, “I would like to be a scientist.” are found in Table 6, and results of the third
question measuring interest, “I would like a job that doesn’t use science” are found in
Table 7. All questions were coded 0 when the answer reflected a negative attitude
towards science and 1 when the answer reflected a positive attitude towards science. This
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coding method lead to the original wording of questions asked on the survey being
changed slightly in the report to reflect positivity towards science. The new wording of
the questions is “A job as a scientist would not be boring.”, and “I would like a job that
uses science”.
The results (see Table 5) show that the first question intended to measure interest
in science, “A job as a scientist would not be boring.” had several statistically significant
findings. In the first model showing the full aggregate data, using 5th grade, white, and
male as reference groups, there was statistical significance in grade and gender with
eighth grade and female students showing lower odds of saying “A job as a scientist
would not be boring.” than the reference group. There was no statistical significance in
race. The odds that an eighth grade student would say “A job as a scientist would not be
boring” were .543 times the odds for fifth grade students. (B=-0.610, p < .001). The odds
that a girl would say “A job as a scientist would not be boring” were .595 the odds that a
boy would report wanting to be a scientist. (B=-0.519, p < .01).
In the second model showing race aggregate, gender and grade combination
variables, using white, and fifth grade males as references, there was statistical
significance in grade, and gender, but no statistical significance in race with fifth grade
female, eighth grade male, and eighth grade female students showing lower odds of
saying “A job as a scientist would not be boring.” than the reference group. The odds that
an eighth grade male student would say “A job as a scientist would not be boring” were
.544 the odds for fifth grade white male students (B= -0.608, p < .01). The odds that an
eighth grade female student would say “A job as a scientist would not be boring” were
.323 the odds of a fifth grade white male student saying, “A job as a scientist would not
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be boring” (B= -1.13, p < .001). The odds that a fifth grade female student would say “A
job as a scientist would not be boring” were .596 the odds of a fifth grade white male
student (B= -0.517, p < .01). There was no statistically significant differences between
nonwhite students and the reference group.
In the third model showing gender aggregate, race and grade combination
variables, using males, and white fifth grade students as references, there was statistical
significance in grade, and gender, but no statistical significance in race with eighth grade,
and eighth grade female students showing lower odds of saying they would like to be a
scientist than the reference group. The odds that a female student would say “A job as a
scientist would not be boring” were .589 the odds for fifth grade white male students (B=
-0.529, p < .01). The odds that an eighth grade white student would say “A job as a
scientist would not be boring” were .497 the odds for a fifth grade white male student
saying “A job as a scientist would not be boring” (B= -0.698, p < .01). The odds that an
eighth grade nonwhite student would say “A job as a scientist would not be boring” were
.510 the odds for a fifth grade white male student saying it (B= -0.673, p < .01). Fifth
grade nonwhite students did not have a statistically significant difference than the fifth
grade white male student reference group.
In the fourth model showing grade aggregate, race and gender combination
variables, using fifth grade, and white male students as references, there was statistical
significance with eighth grade, and white female students showing lower odds of saying
“A job as a scientist would not be boring” than the reference group. The odds that an
eighth grade student would say “A job as a scientist would not be boring” were .430 the
odds for fifth grade white male students (B= -0.844, p < .001). The odds that a white
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female student would say “A job as a scientist would not be boring” were .522 the odds
for a fifth grade white male student saying it (B= -0.650, p < .05). Nonwhite male
students and nonwhite female students did not have a statistically significant difference
than the fifth grade white male student reference group.
In the fifth model showing race, gender, and grade combinations, there was
statistical significance in grade with fifth grade white female, fifth grade nonwhite
female, eighth grade white male, eighth grade white female, eighth grade nonwhite male,
and eighth grade nonwhite female students showing lower odds of saying “A job as a
scientist would not be boring” than the reference group. The odds that a fifth grade white
female student would say “A job as a scientist would not be boring” were .539 the odds
for a fifth grade white male student saying it (B= -0.618, p < .05). The odds that a fifth
grade nonwhite female would say “A job as a scientist would not be boring” were .518
the odds for a fifth grade white male student saying it (B= -0.657, p < .05). The odds that
an eighth grade white female would say “A job as a scientist would not be boring” were
.222 the odds for a fifth grade white male student saying it (B= -1.505, p < .05). The odds
that an eighth grade white male student would say “A job as a scientist would not be
boring” were .549 the odds of a fifth grade white male student saying it (B= -0.600, p <
.05). The odds that an eighth grade nonwhite male would say “A job as a scientist would
not be boring” were .413 the odds of a fifth grade white male student saying it (B= 0.885, p < .01). The odds that an eighth grade nonwhite female would say “A job as a
scientist would not be boring” were .325 the odds for a fifth grade white male student
saying “A job as a scientist would not be boring” (B= -1.125, p < .001). There was no
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statistically significant differences between fifth grade nonwhite males and the fifth grade
white male reference group.
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Table 5

Logistic Regressions for “A job as a scientist would not be boring.” (N
=712)
Variables

B (SE)

Model 1: Full Aggregate
8th Grade
Female
Nonwhite

OR

-0.610 (0.159)***
-0.519 (0.154)**
-0.083 (0.154)

0.543
0.595
0.593

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
-0.082 (0.155)
5th Grade Female
-0.608 (0.221)**
8th Grade Male
-0.517 (0.197)**
8th Grade Female
-1.130 (0.225)***

0.921
0.544
0.596
0.323

Model 3: Gender Aggregate, Race & Grade Combinations
Female
-0.529 (0.156)**
5th Grade Nonwhite
-0.148 (0.197)
8th Grade White
-0.698 (0.229)**
8th Grade Nonwhite
-0.673 (0.218)**

0.589
0.862
0.497
0.510

Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
-0.844 (0.198)***
Nonwhite Male
-0.262 (0.240)
White Female
-0.650 (0.258)*
Nonwhite Female
-0.424 (0.249)

0.430
0.769
0.522
0.654

Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
5th Grade Nonwhite Male
5th Grade Nonwhite Female
8th Grade White Male
8th Grade White Female
8th Grade Nonwhite Male
Table 5 (continued)
8th Grade Nonwhite Female

Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male

-0.618
-0.242
-0.657
-0.6
-1.505
-0.885

(0.272)*
(0.270)
(0.289)*
(0.303)*
(0.363)***
(0.327)***

0.539
0.785
0.518
0.549
0.222
0.413

-1.125 (0.294)***

0.325
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The results (Table 6) show that the second question intended to measure interest
in science, “I would like to be a scientist.” had several statistically significant findings. In
the first model showing the full aggregate data, using 5th grade, white, and male as
reference groups, there was statistical significance in grade, and gender, but no statistical
significance in race with eighth grade, and female students showing lower odds of saying
they would like to be a scientist than the reference group. The odds that an eighth grade
student would say they would like to be a scientist were .444 times the odds for fifth
grade students. (B=-.813, p < .001). The odds that a girl would say they would like to be
a scientist were .665 the odds that a boy would report wanting to be a scientist. (B=-.409,
p < .05).
Results of the second model showing race aggregate, gender and grade
combination variables, using white, and 5th grade males as references, there was
statistical significance in grade, and gender, but no statistical significance in race with
eighth grade male and eighth grade female students showing lower odds of saying they
would like to be a scientist than the reference group. The odds that an eighth grade male
student would say they would like to be a scientist were .518 the odds for fifth grade
white male students (B= -.312, p < .05). The odds that an eighth grade female student
would say they would like to be a scientist were .267 the odds of a fifth grade white male
student saying they would like to be a scientist. (B= -1.321, p < .001). There were no
statistically significant differences between nonwhite students and fifth grade white male
students or between fifth grade female students and fifth grade white male student
reference group.
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The third model showing gender aggregate, race and grade combination variables,
using males, and white fifth grade students as references, showed statistical significance
with female, eighth grade white, and eighth grade nonwhite students showing decreased
odds of saying they would like to be a scientist than the reference group. The odds that a
female student would say they would like to be a scientist were .658 the odds for fifth
grade white male students (B= -.418, p < .05). The odds that an eighth grade white
student would say they would like to be a scientist were .403 the odds for a fifth grade
white male student saying they would like to be a scientist (B= -.908, p < .01). The odds
that an eighth grade nonwhite student would say they would like to be a scientist were
.436 the odds for a fifth grade white male student saying they would like to be a scientist
(B= -.829, p < .01). Fifth grade nonwhite students did not have a statistically significant
difference than the fifth grade white male student reference group.
The fourth model showing grade aggregate, race and gender combination
variables, using fifth grade, and white male students as references, had statistical
significance with eighth grade, white female, and nonwhite female students showing
lower odds of saying they would like to be a scientist than the reference group. The odds
that an eighth grade student would say they would like to be a scientist were .430 the
odds for fifth grade white male students (B= -.844, p < .001). The odds that a white
female student would say they would like to be a scientist were .560 the odds for a fifth
grade white male student saying they would like to be a scientist. (B= -.579, p < .05). The
odds that a nonwhite student would say they would like to be a scientist were .042 the
odds for a fifth grade white male student saying they would like to be a scientist.
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(B= -.498, p < .05). Nonwhite male students did not have a statistically significant
difference than the fifth grade white male student reference group.
In the fifth model showing race, gender, and grade combinations, there was
statistical significance with eighth grade white female, eighth grade nonwhite male, and
eighth grade nonwhite female students showing decreased odds of saying they would like
to be a scientist than the reference group. The odds that an eighth grade white female
student would say “I would like to be a scientist.” were .107 the odds for a fifth grade
white male student saying it (B= -2.237, p < .001). The odds that a fifth grade nonwhite
female would say “I would like to be a scientist.” were .518 the odds for a fifth grade
white male student saying it (B= -0.657, p < .05). The odds that an eighth grade
nonwhite male would say “I would like to be a scientist.” were .369 the odds for a fifth
grade white male student saying it (B= -0.996, p < .05). The odds that an eighth grade
nonwhite female student would say “I would like to be a scientist.” were .336 the odds of
a fifth grade white male student saying it (B= -1.090, p < .01). There were no statistically
significant differences between fifth grade white female, fifth grade nonwhite male, fifth
grade nonwhite female, or eighth grade white male students and the reference group.
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Table 6

Logistic Regressions for “I would like to be a scientist.” (N = 712)

Variables
Model 1: Full Aggregate
8th Grade
Female
Nonwhite

B (SE)

OR

-0.813 (0.196)***
-0.409 (0.181)*
-0.051 (0.179)

0.444
0.665
0.950

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
-0.034 (0.180)
5th Grade Female
-0.301 (0.215)
8th Grade Male
-0.657 (0.258)*
8th Grade Female
-1.321 (0.295)***

0.967
0.740
0.518
0.267

Model 3: Gender Aggregate, Race & Grade Combinations
Female
-0.418 (0.182)*
5th Grade Nonwhite
-0.106 (0.215)
8th Grade White
-0.908 (0.285)**
8th Grade Nonwhite
-0.829 (0.267)**

0.658
0.899
0.403
0.436

Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
-0.844 (0.198)***
Nonwhite Male
-0.216 (0.236)
White Female
-0.579 (0.254)*
Nonwhite Female
-0.498 (0.244)*

0.430
0.806
0.560
0.042

Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
-0.387
5th Grade Nonwhite Male
-0.174
5th Grade Nonwhite Female
-0.386
8th Grade White Male
-0.557
8th Grade White Female
-2.237
8th Grade Nonwhite Male
-0.996
8th Grade Nonwhite Female
-1.090
Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male
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(0.294)
(0.285)
(0.314)
(0.341)
(0.399)***
(0.399)*
(0.352)**

0.679
0.840
0.680
0.573
0.107
0.369
0.336

The results (Table 7) show that the third question intended to measure interest in
science, “I would like a job that uses science” did not have statistically significant
findings. Despite no significance, this finding is still of interest because only 227 out of
695 respondents said that they would like a job that uses science. That means that
although there were no significant differences between groups, this is because most of
them agreed that they would not like a job that uses science. The overwhelming majority
saying that they would not want to work in scientific jobs is interesting based on the
answers to the other questions measuring interest since there were significant differences
in those questions.
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Table 7

Logistic Regressions for “I would like a job that uses science”
695 )

Variables
Model 1: Full Aggregate
8th Grade
Female
Nonwhite

B (SE)

OR

0.270 (0.165)
0.074 (0.163)
0.154 (0.163)

1.309
1.077
1.161

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
0.143 (0.164)
5th Grade Female
0.169 (0.263)
8th Grade Male
-0.009 (0.214)
8th Grade Female
0.358 (0.225)
Model 3: Gender Aggregate, Race & Grade Combinations
Female
0.077 (0.164)
5th Grade Nonwhite
0.174 (0.214)
8th Grade White
0.295 (0.241)
8th Grade Nonwhite
0.421 (0.225)
Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
0.239 (0.166)
Nonwhite Male
-0.116 (0.230)
White Female
-0.210 (0.236)
Nonwhite Female
0.220 (0.222)
Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
-0.454
5th Grade Nonwhite Male
-0.254
5th Grade Nonwhite Female
-0.196
8th Grade White Male
-0.008
8th Grade White Female
-0.176
8th Grade Nonwhite Male
-0.088
8th Grade Nonwhite Female
-0.293
Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male
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(0.303)
(0.293)
(0.300)
(0.236)
(0.348)
(0.339)
(0.294)

1.154
1.184
0.991
1.430
1.080
1.190
1.342
1.524
1.270
0.890
0.811
1.246
0.635
0.776
1.217
0.992
1.193
1.092
1.340

(N =

Relevance
In order to answer the research question “How does race, grade, gender, and
combinations of race, grade, and gender affect students’ attitudes about the relevance of
science?” three questions were analyzed, “It is important to me to understand the work I
do in science.”, “Science lessons are a waste of time.”, and “Science can help to make the
word a better place in the future.”. Results of the binary logistic regressions for relevance
are included in Tables 8, 9 and 10. All questions were coded 0 when the answer reflected
a negative attitude towards science and 1 when the answer reflected a positive attitude
towards science. This coding method lead to the original wording of the second question
being changed slightly in the report to reflect positivity towards science. That question
was changed to “Science lessons are not a waste of time.”
The results (Table 8) show that the first question intended to measure relevance in
science, “It is important to me to understand the work I do in science.” had statistically
significant findings with eighth grade showing lower odds of saying “It is important to
me to understand the work I do in science.” than the reference group. . In the first model
showing the full aggregate data, using 5th grade, white, and male as reference groups,
there was statistical significance in grade, and gender, but no statistical significance in
race. The odds that an eighth grade student would say “It is important to me to
understand the work I do in science.” were .588 the odds for fifth grade white male
students (B= -0.532, p < .01). There were no statistically significant differences between
female or nonwhite students and the reference group.
In the second model showing race aggregate, gender and grade combination
variables, using white, and 5th grade males as references, there was statistical
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significance with fifth grade female and eighth grade female students showing lower odds
of saying “It is important to me to understand the work I do in science.” than the
reference group. The odds that an eighth grade male student would say “It is important to
me to understand the work I do in science.” were .518 the odds for fifth grade white male
students (B= -.312, p < .05). The odds that an eighth grade female student would say “It
is important to me to understand the work I do in science.” were .267 the odds of a fifth
grade white male student saying they would like to be a scientist. (B= -1.321, p < .001).
There were no statistically significant differences between nonwhite students and eighth
grade male students and the reference group.
In the third model showing gender aggregate, race and grade combination
variables, using males, and white fifth grade students as references, there was statistical
significance with eighth grade white and eighth grade nonwhite students showing lower
odds of saying “It is important to me to understand the work I do in science.” than the
reference group.. The odds that a female student would say “It is important to me to
understand the work I do in science.” were .658 the odds for fifth grade white male
students (B= -.418, p < .05). The odds that an eighth grade white student would say “It is
important to me to understand the work I do in science.” were .403 the odds for a fifth
grade white male student saying “It is important to me to understand the work I do in
science.” (B= -.908, p < .01). The odds that an eighth grade nonwhite student would say
“It is important to me to understand the work I do in science.” were .436 the odds for a
fifth grade white male student saying “It is important to me to understand the work I do
in science.” (B= -.829, p < .01). Female and fifth grade nonwhite students did not have a
statistically significant difference than the fifth grade white male student reference group.
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In the fourth model showing grade aggregate, race and gender combination
variables, using fifth grade, and white male students as references, there was statistical
significance with eighth grade students showing lower odds of saying “It is important to
me to understand the work I do in science.” than the reference group.. The odds that an
eighth grade student would say “It is important to me to understand the work I do in
science.” were .547 the odds for fifth grade white male students (B= -0.555, p < .01).
Nonwhite male, white female, and nonwhite female students did not have a statistically
significant difference than the fifth grade white male student reference group.
In the fifth model showing race, gender, and grade combinations, there was
statistical significance with eighth grade white female and eighth grade nonwhite male
students showing lower odds of saying “It is important to me to understand the work I do
in science.” than the reference group. The odds that an eighth grade white female student
would say “It is important to me to understand the work I do in science.” were .474 the
odds for a fifth grade white male student saying it (B= -0.746, p < .01). The odds that an
eighth grade nonwhite male would say “It is important to me to understand the work I do
in science.” were .392 the odds for a fifth grade white male student saying it (B= -0.935,
p < .01). There were no statistically significant differences between fifth grade white
female fifth grade nonwhite male, fifth grade nonwhite female, or eighth grade nonwhite
female students and the reference group.
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Table 8

Logistic Regressions for “It is important to me to understand the work I do
in science.” (N =696 )

Variables
Model 1: Full Aggregate
8th Grade
Female
Nonwhite

B (SE)

OR

-0.532 (0.162)**
-0.008 (0.161)
-0.039 (0.161)

0.588
0.992
1.039

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
0.013 (0.162)
5th Grade Female
-0.740 (0.231)**
8th Grade Male
-0.186 (0.213)
8th Grade Female
-0.511 (0.226)*

1.013
0.477
0.830
0.600

Model 3: Gender Aggregate, Race & Grade Combinations
Female
-0.011 (0.162)
5th Grade Nonwhite
-0.021 (0.213)
8th Grade White
-0.553 (0.233)*
Table 8 (continued)
8th Grade Nonwhite

-0.490 (0.221)*

0.990
1.021
0.575
0.612

Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
-0.555 (0.164)**
Nonwhite Male
-0.137 (0.226)
White Female
-0.187 (0.228)
Nonwhite Female
0.033 (0.225)

0.574
0.872
0.829
1.034

Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
-0.215
5th Grade Nonwhite Male
-0.019
5th Grade Nonwhite Female
-0.173
8th Grade White Male
-0.599
8th Grade White Female
-0.746
8th Grade Nonwhite Male
-0.935
8th Grade Nonwhite Female
-0.384

0.807
0.981
0.841
0.549
0.474
0.392
0.681

Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male
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(0.294)
(0.298)
(0.312)
(0.319)
(0.348)**
(0.337)**
(0.302)

The results (Table 9) show that the second question intended to measure relevance
of science, “Science lessons are not a waste of time.” had no statistically significant
findings. This is because most of the students agreed that “Science lessons are not a waste
of time.”
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Table 9

Logistic Regressions for “Science Lessons are not a waste of time” (N =
706)

Variables
Model 1: Full Aggregate
8th Grade
Female
Nonwhite

B (SE)

OR

-0.217 (0.170)
-0.018 (0.168)
-0.137 (0.168)

0.805
0.982
1.147

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
0.143 (0.169)
5th Grade Female
-0.160 (0.242)
8th Grade Male
0.030 (0.221)
8th Grade Female
-0.245 (0.233)

1.154
0.852
1.030
0.783

Model 3: Gender Aggregate, Race & Grade Combinations
Female
-0.027 (0.169)
5th Grade Nonwhite
0.071 (0.221)
8th Grade White
-0.296 (0.241)
8th Grade Nonwhite
-0.068 (0.235)

0.973
1.073
0.744
0.935

Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
-0.225 (0.172)
Nonwhite Male
0.078 (0.236)
White Female
-0.077 (0.235)
Nonwhite Female
0.121 (0.235)

0.799
1.081
0.926
1.129

Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
0.171
5th Grade Nonwhite Male
0.218
5th Grade Nonwhite Female
0.077
8th Grade White Male
0.003
8th Grade White Female
-0.468
8th Grade Nonwhite Male
-0.135
8th Grade Nonwhite Female
0.112
Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male
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(0.303)
(0.302)
(0.318)
(0.333)
(0.345)
(0.348)
(0.314)

1.186
1.244
1.080
1.003
0.626
0.874
0.722

Results (Table10) show that the third question intended to measure student
attitudes about the relevance of science, “Science can help to make the word a better
place in the future.” had statistically significant findings. In the first model showing the
full aggregate data, using 5th grade, white, and male as reference groups, there was
statistical significance with eighth grade students showing lower odds of saying “Science
can help to make the word a better place in the future.” than the reference group. The
odds that an eighth grade student would say “Science can help to make the word a better
place in the future.” were .661 times the odds for fifth grade students. (B= -0.415, p <
.05). There were no statistically significant differences between female or nonwhite
students and the reference group.
In the second model which shows race aggregate, gender and grade combination
variables, using white, and 5th grade males as references, there was statistical
significance with eighth grade students showing lower odds of saying “Science can help
to make the word a better place in the future.” than the reference group. The odds that a
fifth grade female student would say “Science can help to make the word a better place in
the future.” were .589 the odds for fifth grade white male students (B= -0.529, p < .05).
The odds that an eighth grade female student would say “Science can help to make the
word a better place in the future.” were .571 the odds of a fifth grade white male student
saying they would like to be a scientist. (B= -0.560, p < .05). There were no statistically
significant differences between nonwhite students and fifth grade white male students
and the fifth grade white male student reference group. In the third model showing
gender aggregate, race and grade combination variables, using males, and white fifth
grade students as references, there was no statistical significance.
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The fourth model showing grade aggregate, race and gender combination
variables, using fifth grade, and white male students as references, there was statistical
significance with eighth grade students showing lower odds of saying “Science can help
to make the word a better place in the future.” than the reference group. The odds that an
eighth grade student would say they would like to be a scientist were .650 the odds for
fifth grade white male students (B= -0.431, p < .05). Nonwhite male, white female, and
nonwhite female students did not have a statistically significant difference than the fifth
grade white male student reference group. In the fifth model showing race, gender, and
grade combinations, there were no statistically significant differences.
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Table 10

Logistic Regressions for “Science can help to make the word a better place
in the future.” (N =700 )

Variables
Model 1: Full Aggregate
8th Grade
Female
Nonwhite

B (SE)

OR

-0.415 (0.166)*
-0.158 (0.165)
0.097 (0.165)

0.661
0.854
1.101

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
0.083 (0.166)
5th Grade Female
-0.529 (0.238)*
8th Grade Male
-0.255 (0.219)
8th Grade Female
-0.560 (0.232)*

1.087
0.589
0.775
0.571

Model 3: Gender Aggregate, Race & Grade Combinations
Female
-0.150 (0.166)
5th Grade Nonwhite
0.153 (0.219)
8th Grade White
-0.349 (0.238)
Table 10 (continued)
8th Grade Nonwhite

-0.326 (0.225)

0.860
1.165
0.706
0.722

Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
-0.431 (0.168)*
Nonwhite Male
-0.039 (0.235)
White Female
-0.292 (0.233)
Nonwhite Female
-0.062 (0.230)

0.650
0.962
0.747
0.940

Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
-0.354
5th Grade Nonwhite Male
0.036
5th Grade Nonwhite Female
-0.094
8th Grade White Male
-0.443
8th Grade White Female
-0.623
8th Grade Nonwhite Male
-0.599
8th Grade Nonwhite Female
-0.477

0.702
1.037
0.911
0.642
0.537
0.549
0.621

Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male
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(0.299)
(0.309)
(0.324)
(0.330)
(0.355)
(0.344)
(0.308)

Competence
In order to answer the research question “How does race, grade, gender, and
combinations of race, grade, and gender affect a student’s self-perception of competence
in science?” three questions were analyzed. These questions were: “Scientific research
would be too hard for me.”, No matter how hard I try I cannot understand science, and it
makes me nervous to even think about doing science. Results of the binary logistic
regressions for competence are included in Tables 11, 12 and 13. All questions were
coded 0 when the answer reflected a negative attitude towards science and 1 when the
answer reflected a positive attitude towards science. This coding method lead to the
original wording of the questions being changed slightly in the report to reflect positivity
towards science. The questions were changed to “Scientific research would not be too
hard for me.”, “I do not have a problem understanding science.”, and “It does not make
me nervous to think about doing science.”
The results (Table 11) show that the first question intended to measure
competence in science, “Scientific research would not be too hard for me.” had several
statistically significant findings. In the first model showing the full aggregate data, using
5th grade, white, and male as reference groups, there was no statistical significance.
In the second model showing race aggregate, gender and grade combination
variables, using white, and 5th grade males as references, there was statistical
significance with fifth grade female and eighth grade male students showing lower odds
of saying “Scientific research would not be too hard for me.” than the reference group.
The odds that an eighth grade male student would say “Scientific research would not be
too hard for me.” were .597 the odds for fifth grade white male students (B= -0.516, p <
82

.05). The odds that a fifth grade female student would say “Scientific research would not
be too hard for me.” were .659 the odds of a fifth grade white male student saying
“Scientific research would not be too hard for me.” (B=-0.417, p < .05). There were no
statistically significant differences between nonwhite or eighth grade and fifth grade
white male student reference group.
Additionally, in the third model showing gender aggregate, race and grade
combination variables, using males, and white fifth grade students as references, there
was no statistical significance. In the fourth model showing grade aggregate, race and
gender combination variables, and in the fifth model showing race, gender, and grade
combinations, there were no statistically significant differences between the variables and
the reference group.
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Table 11

Logistic Regressions for “Scientific research would be too hard for me.” (N
=705 )
Variables

Model 1: Full Aggregate
8th Grade
Female
Nonwhite

B (SE)
-0.246 (0.155)
-0.202 (0.152)
0.076 (0.152)

OR
0.782
0.817
1.079

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
0.048 (0.153)
5th Grade Female
-0.516 (0.221)*
8th Grade Male
-0.417 (0.197)*
8th Grade Female
-0.395 (0.231)

1.049
0.597
0.659
0.673

Model 3: Gender Aggregate, Race & Grade Combinations
Female
-0.188 (0.152)
5th Grade Nonwhite
0.182 (0.196)
8th Grade White
-0.109 (0.223)
8th Grade Nonwhite
-0.192 (0.211)

0.829
1.200
0.896
0.825

Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
-0.245 (0.156)
Nonwhite Male
0.082 (0.213)
White Female
-0.196 (0.215)
Nonwhite Female
-0.125 (0.211)

0.782
1.085
0.822
0.882

Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
-0.073
5th Grade Nonwhite Male
0.509
5th Grade Nonwhite Female
-0.285
8th Grade White Male
0.036
8th Grade White Female
-0.354
Table 11 (continued)
8th Grade Nonwhite Male
8th Grade Nonwhite Female

Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male

(0.270)
(0.272)
(0.288)
(0.303)
(0.331)

0.930
1.664
0.752
1.037
0.702

-0.633 (0.329)
-0.006 (0.281)

0.531
0.994
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The results (Table 12) show that the second question intended to measure
competence in science, “I do not have a problem understanding science.” had several
statistically significant findings. In the first model showing the full aggregate data, using
5th grade, white, and male as reference groups, there was statistical significance with
eighth grade students showing lower odds of saying “I do not have a problem
understanding science.” than the reference group. The odds that an eighth grade student
would say “No matter how hard I try I cannot understand science.” were .669 the odds for
fifth grade students. (B=-0.401, p < .05). There were no statistically significant
differences between female or nonwhite students and the reference group.
In the second model showing race aggregate, gender and grade combination
variables, using white, and 5th grade males as references, there was statistical
significance with eighth grade female students showing lower odds of saying “I do not
have a problem understanding science.” than the reference group. The odds that an
eighth grade female student would say “I do not have a problem understanding science.”
were .559 the odds for fifth grade white male students (B= -0.581, p < .05). There were
no statistically significant differences between nonwhite, fifth grade female, or eighth
grade male students and the fifth grade white male student reference group.
In the third model showing gender aggregate, race and grade combination
variables, using males, and white fifth grade students as references, there was statistical
significance with fifth grade female and eighth grade male students showing lower odds
of saying “I do not have a problem understanding science.” than the reference group..
The odds that an eighth grade nonwhite student would say “I do not have a problem
understanding science.” were .540 the odds for fifth grade white male students (B= 85

0.616, p < .01). Female, fifth grade nonwhite, and eighth grade white students did not
have a statistically significant difference than the fifth grade white male student reference
group.
In the fourth model showing grade aggregate, race and gender combination
variables, using fifth grade, and white male students as references, there was statistical
significance with eighth grade students showing lower odds of saying “I do not have a
problem understanding science.” than the reference group. The odds that an eighth grade
student would say “I do not have a problem understanding science.” were .650 the odds
for fifth grade white male students (B= -0.431, p < .01). Nonwhite male, white female,
and nonwhite female students did not have a statistically significant difference than the
fifth grade white male student reference group.
In the fifth model showing race, gender, and grade combinations, there was
statistical significance with eighth grade white female, eighth grade white male, and
eighth grade nonwhite male students showing lower odds of saying “I do not have a
problem understanding science.” than the reference group. The odds that an eighth grade
white female student would say “I do not have a problem understanding science.” were
.467 the odds for fifth grade white male students (B= -0.762, p < .05). The odds that an
eighth grade nonwhite male student would say “I do not have a problem understanding
science.” were .437 the odds for fifth grade white male students (B= -0.829, p < .05). The
odds that an eighth grade nonwhite female student would say “I do not have a problem
understanding science.” were .436 the odds for fifth grade white male students (B= 0.830, p < .01). Fifth grade white female, fifth grade nonwhite male, fifth grade nonwhite
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female and eighth grade white male students did not have a statistically significant
difference than the fifth grade white male reference group.
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Table 12

Logistic Regressions for “I do not have a problem understanding science.”
(N =710 )

Variables
Model 1: Full Aggregate
8th Grade
Female
Nonwhite

B (SE)

OR

-0.401 (0.164)*
-0.176 (0.163)
-0.208 (0.163)

0.669
0.893
0.812

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
-0.204 (0.164)
5th Grade Female
-0.369 (0.236)
8th Grade Male
-0.149 (0.216)
8th Grade Female
-0.581 (0.226)**

0.815
0.692
0.862
0.559

Model 3: Gender Aggregate, Race & Grade Combinations
Female
-0.168 (0.164)
5th Grade Nonwhite
-0.151 (0.215)
8th Grade White
-0.330 (0.241)
8th Grade Nonwhite
-0.616 (0.224)**

0.845
0.860
0.719
0.540

Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
-0.431 (0.166)**
Nonwhite Male
-0.435 (0.234)
White Female
-0.410 (0.237)
Nonwhite Female
-0.398 (0.231)

0.650
0.647
0.664
0.672

Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
-0.374
5th Grade Nonwhite Male
-0.376
5th Grade Nonwhite Female
-0.284
8th Grade White Male
-0.315
8th Grade White Female
-0.762
8th Grade Nonwhite Male
-0.829
8th Grade Nonwhite Female
-0.830
Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male
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(0.304)
(0.303)
(0.325)
(0.341)
(0.357)*
(0.470)*
(0.309)**

0.688
0.687
0.753
0.730
0.467
0.437
0.436

The results (Table 13) show that the third question intended to measure
competence in science, “It does not make me nervous to think about doing science.” had
several statistically significant findings. In the first model showing the full aggregate
data, using 5th grade, white, and male as reference groups, there was statistical
significance with eighth grade and female students showing lower odds of saying “It does
not make me nervous to think about doing science.” than the reference group. The odds
that an eighth grade student would say “It does not make me nervous to think about doing
science.” were .560 the odds for fifth grade students. (B= -0.579, p < .001). The odds
that a girl would say “It does not make me nervous to think about doing science.” were
.647 the odds that the reference group would report “It does not make me nervous to
think about doing science.” (B= -0.435, p < .01). There were no statistically significant
differences between nonwhite students and the reference group.
The second model showing race aggregate, gender and grade combination
variables, using white, and 5th grade males as references, showed statistical significance
with fifth grade female, eighth grade male, and eighth grade female students showing
lower odds of saying “It does not make me nervous to think about doing science.” than
the reference group. The odds that a fifth grade female student would say “It does not
make me nervous to think about doing science.” were .471 the odds for the fifth grade
white male student reference group (B= -0.752, p < .01). The odds that an eighth grade
male student would say “It does not make me nervous to think about doing science.”
were .561 the odds of a fifth grade white male student saying “It does not make me
nervous to think about doing science.” (B= -0.577, p < .01). The odds that an eighth
grade female student would say “It does not make me nervous to think about doing
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science.” were .366 the odds of a fifth grade white male student saying “It does not make
me nervous to think about doing science.” (B=-1.004, p < .001). There were no
statistically significant differences between nonwhite students and the fifth grade white
male student reference group.
The third model which shows gender aggregate, race and grade combination
variables, using males, and white fifth grade students as references, showed statistical
significance with female, eighth grade white, and eighth grade nonwhite students
showing lower odds of saying “It does not make me nervous to think about doing
science.” than the reference group. The odds that a female student would say “It does not
make me nervous to think about doing science.” were .653 the odds for fifth grade white
male students (B= -0.426, p < .01). The odds that an eighth grade white student would
say “It does not make me nervous to think about doing science.” were .608 the odds for a
fifth grade white male student saying “It does not make me nervous to think about doing
science.” (B= -0.497, p < .05). The odds that an eighth grade nonwhite student would say
“It does not make me nervous to think about doing science.” were .433 the odds for a
fifth grade white male student saying “It does not make me nervous to think about doing
science.” (B= -0.837, p < .001). Fifth grade nonwhite students did not have a statistically
significant difference than the fifth grade white male student reference group.
In the fourth model showing grade aggregate, race and gender combination
variables, using fifth grade, and white male students as references, there was statistical
significance with eighth grade, white female, and nonwhite female students showing
lower odds of saying “It does not make me nervous to think about doing science.” than
the reference group. The odds that an eighth grade student would say “It does not make
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me nervous to think about doing science.” were .552 the odds for fifth grade white male
students (B=-0.594, p < .001). The odds that a white female student would say “It does
not make me nervous to think about doing science.” were .574 the odds for a fifth grade
white male student saying “It does not make me nervous to think about doing science.”
(B= -0.555, p < .05). The odds that a nonwhite female student would say “It does not
make me nervous to think about doing science.” were .498 the odds for a fifth grade
white male student saying they would like to be a scientist. (B= -0.698, p < .01).
Nonwhite male students did not have a statistically significant difference than the fifth
grade white male student reference group.
Finally, in the fifth model showing race, gender, and grade combinations, there
was statistical significance with fifth grade nonwhite female, eighth grade white female,
eighth grade nonwhite male, and eighth grade nonwhite female students showing lower
odds of saying “It does not make me nervous to think about doing science.” than the
reference group.. The odds that a fifth grade nonwhite female student would say “It does
not make me nervous to think about doing science.” were .467 the odds for fifth grade
white male students (B= -0.761, p < .05). The odds that an eighth grade white female
student would say “It does not make me nervous to think about doing science.” were .341
the odds for fifth grade white male students (B= -1.075, p < .01). The odds that an eighth
grade nonwhite female student would say “It does not make me nervous to think about
doing science.” were .436 the odds for fifth grade white male students (B= -0.830, p <
.01). The odds that an eighth grade nonwhite male student would say “It does not make
me nervous to think about doing science.” were .304 the odds for fifth grade white male
students (B= -1.190, p < .01). The odds that an eighth grade nonwhite female student
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would say “It does not make me nervous to think about doing science.” were .342 the
odds for fifth grade white male students (B= -1.073 p < .01). Fifth grade white female,
fifth grade nonwhite male, and eighth grade white male students did not have a
statistically significant difference than the fifth grade white male reference group.
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Table 13

Logistic Regressions for “It does not make me nervous to think about doing
science.” (N =698 )

Variables
Model 1: Full Aggregate
8th Grade
Female
Nonwhite

B (SE)

OR

-0.579 (0.164)***
-0.435 (0.163)**
-0.252 (0.163)

0.560
0.647
0.777

Model 2: Race Aggregate, Gender & Grade Combinations
Nonwhite
-0.272 (0.164)
5th Grade Female
-0.752 (0.240)**
8th Grade Male
-0.577 (0.218)**
8th Grade Female
-1.004 (0.230)***

0.762
0.471
0.561
0.366

Model 3: Gender Aggregate, Race & Grade Combinations
Female
-0.426 (0.164)**
5th Grade Nonwhite
-0.184 (0.217)
8th Grade White
-0.497 (0.240)*
8th Grade Nonwhite
-0.837 (0.223)***

0.653
0.832
0.608
0.433

Model 4: Grade Aggregate, Race & Gender Combinations
8th Grade
-0.594 (0.165)***
Nonwhite Male
-0.373 (0.237)
White Female
-0.555 (0.237)*
Nonwhite Female
-0.698 (0.229)**

0.552
0.689
0.574
0.498

Model 5: Race, Gender, & Grade Combinations
5th Grade White Female
-0.462
5th Grade Nonwhite Male
-0.077
5th Grade Nonwhite Female
-0.761
8th Grade White Male
-0.403
8th Grade White Female
-1.075
8th Grade Nonwhite Male
-1.190
8th Grade Nonwhite Female
-1.073
Notes: OR=Odds Ratio
*p < .05 **p < .01 ***p <.001
Model 1 Reference Groups: 5th Grade, White, Male
Model 2 Reference Groups: White, 5th Grade Male
Model 3 Reference Groups: Male, 5th Grade White
Model 4 Reference Groups: 5th Grade, White Male
Model 5 Reference Groups: 5th Grade White Male
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(0.306)
(0.317)
(0.316)*
(0.342)
(0.355)**
(0.346)**
(0.308)**

0.630
0.926
0.467
0.668
0.341
0.304
0.342

CHAPTER V
DISCUSSION AND CONCLUSIONS

This study looked at three dimensions of perceptions of science: interest,
relevance, and perceive competence. The analyses compared the attitudes of boys and
girls by age and race and combinations of gender, age, and race. This study adds to
existing literature in several ways. First, I look at the problem of underrepresentation in
STEM from a viewpoint that the previous literature has not. Previous literature has
focused on older students, interventions, and programs not specifically addressing
problems but addressing specific groups who are underrepresented. However, this study
focuses on younger students’ attitudes and finds that there are issues in who is interested
and confident in doing science as early as 5th grade with the number of interested
students declining rapidly by 8th grade.
This research used an intersectional lens to attempt to get a better overall picture
of how different statuses such as gender, age, and race and those statuses together can
explain certain attitudes in favor or opposed to a STEM career. This viewpoint can give
more information about possible reasons behind underrepresentation than more linear
models such as the pipeline model, which only addresses supply. An intersectional
approach to researching STEM underrepresentation and attitudes about STEM is
important since the pipeline model assumes that everyone enters the pipeline as equals,
and we know that people begin life and their education with difference advantages and
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disadvantages. Thus, taking an intersectional approach a can reveal subtle differences in
attitudes about science that could be based on differences in status and opportunities that
are there before students enter a STEM educational path. With the knowledge that
multiple statuses influence student’s attitudes towards science, researchers have more
opportunity to improve upon recruitment and retention efforts of underrepresented groups
in STEM. Looking at the problem through an intersectional lens gives the opportunity to
address these underlying issues that affect positive or negative attitudes about science
rather than assuming everyone begins with equal opportunity and has the same attitude
about their potential future in a STEM career.
Second, consistent with the purposes of this study, there were indications that
both gender and age/grade level play significant roles in students’ attitudes about science.
As expected, interest in science was lower among girls than boys. Additionally, the
findings of this study suggest that age, in this case measured by grade level is a
significant factor in the differences in students’ attitudes about science. Students in 8th
grade were almost always less interested and in some cases less confident and perceived
themselves less competent in science than students in 5th grade. Since 8th grade white
female students said that they believe scientists’ jobs are boring, this raises the question
as to why they believe this to be true. These findings suggest that age/grade level may be
a more significant indicator of declining interest in science than gender or race. It also
indicates that interest in science declines earlier than high school, which suggests earlier
interventions may be more effective in increasing interest in STEM than many of the
programs targeting high school students.
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Furthermore, although we expected to find a race differences based on prior
literature and research, this study consistently found no race effects in our analyses. This
could be due to the sample or the questions asked. It doesn’t indicate that race is not an
issue in underrepresentation in general, only that race is not a statistically significant
factor in this study. Additionally, the difference in competence in that many students say
that they do not feel like they do well in science shows that a means of instilling
confidence and self-perceived competence in the sciences is needed in order to address
the problems of underrepresentation in STEM.
Limitations of the Data Set
There are several limitations to my study that need to be considered. First, the
data set did not include demographic information on the socioeconomic status of the
students or the where the surveys were disbursed. Second, data was collected in ten
counties, but there was no identifying information on the surveys as to which school or
county they were from, thus I cannot control for non-independence of cases. Thirdly, the
data set also excludes information about parental education level or occupation. This
information would be important because both of these factors are possible influences on a
child’s interest in science. Additionally, the racial demographic information was limited
to Caucasian, African American, and Other. This limits my analyses from acquiring more
detailed racial differences that could be found if there were more racial categories
included in the data. Fifth, this sample was collected in only ten out of eighty-two
counties in Mississippi and cannot be generalized to the entire state, as it is not a
representative sample. There is also a lack of previous data for comparisons. This
particular data cannot be compared with other similar data to determine if all students
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going through these grades share similar attitudes about science of if this is simply a
cohort effect with this specific group of students. Seventh, there is potential for response
bias (answering what the student thinks is expected of them) or for incorrect answers due
to the complex wording of some of the questions. Lastly, I have limited the analysis to
only a few of the 33 questions which get to the three dimensions I am looking at to test
attitudes, however the results could be different if different questions had been analyzed.
Many of these limitations are the result of using a preexisting data set and can be
addressed in the future by coming up with a new survey instrument and collecting new
data.
Conclusions
Social and theoretical implications are highlighted as a result of this study. If
underlying reasons for students’ negative attitudes towards science can be pinpointed,
then these specific issues can be addressed through education policy, and programming
that specifically targets the origins of these attitudes. Differences about interest in STEM
should be approached in a manner that looks into gender, race, and age, which can be
examined on an intersectional level and addressed based on specific needs rather than
only using the pipeline theory that implies overloading the front end will lead to results
on the back end. Such policy and programming could lead to an increase of interest in
STEM and a decrease in the underrepresentation of women and people of color in these
fields. The study found evidence that some indicators matter more than others for
looking at middle school student’s attitudes about science. Age was a significant factor
affecting student’s attitudes about science. Future research that can better examine age
would be a time series or a longitudinal study of students from elementary to high school
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or on a smaller scale from either elementary to middle school or middle school to high
school. Looking at this from a time perspective could highlight the approximate age
range where attitudes about science begin to change in certain groups, which could lead
to policies and programs addressing these specific issues at the times they are most likely
to occur. The overwhelming attitude by 8th grade female students that jobs in STEM are
boring could be a factor in the underrepresentation in STEM, and should be researched
further. In addition, further research should be done looking into the effects of race on
interest, and competence in science during the middle school years.
A larger sample of the entire state of Mississippi and perhaps reaching even
further to include more states from the Deep South in the sample could provide a broader
picture of middle school students’ attitudes about science and highlight potential
underlying factors affecting underrepresentation in STEM later on in educational and
career paths particular to this part of the United States. Collecting data on socio-economic
status of individual students, school districts, and schools, parental education level,
parental occupation, parental influences, school resources, and existing STEM programs
in the schools would be helpful for finding underlying causes for interest or disinterest in
science. A final direction for future research includes incorporating a spatial aspect into
the research, which could highlight regional and local differences in attitudes about
science so that policies and programs can be implemented that address issues that are
specific to a particular geographic area.
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